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Introduction 


Reports  49S  and  49G  comprise  the  first  set  of  reports  for  the 
77-78  program  year.  Both  reports  will  no  longer  be  sent 
automatically  to  all  participants.  Participants  in  tests 
which  involve  strength  properties  of  paper  will  receive  only 
the  S report;  those  in  tests  which  measure  other  properties 
will  receive  only  the  G report. 

Notes  and  comments  for  individual  laboratories  and  "Best 
Values"  applicable  to  a particular  method  are  given  following 
Table  1 for  each  method.  See  page  4 of  this  report  for  an 
explanation  of  "Best  Values."  Please  do  not  confuse  these 
best  values  with  provisional  values  included  with  the  samples 
to  detect  serious  discrepancies  at  the  time  of  test.  NBS 
results,  identified  as  L502  in  the  optical  tests  are  included 
in  some  of  the  tables. 

If  there  are  any  questions  on  the  notes,  the  analyses,  or  the 
reports  in  general,  contact  Edwin  B.  Randall,  Robert  G.  Powell, 
or  Jeffrey  Horlick  on  301/921-2946. 


Edwin  B.  Randall,  Jr.,  Administrator 
TAPPI  Collaborative  Reference  Program 
Laboratory  Evaluation  Technology  Section 


December  1,  1977 


TAPPI-NBS  COLLABORATIVE  REFERENCE  PROGRAM 


BACKGROUND  AND  PURPOSE 

In  1969,  the  National  Bureau  of  Standards  and  the  Technical  Association  of  the  Pulp  and 
Paper  Industry  established  a collaborative  reference  program  to  provide  a participating 
laboratory  with  a means  to  check  periodically  the  level  and  uniformity  of  its  testing  in 
comparison  with  that  of  other  laboratories. 

The  interchange  of  paper  and  board  products  and  of  the  raw  materials  for  these  products 
requires  agreement  among  raw  material  suppliers,  paper  and  board  producers,  converters, 
distributors,  retailers,  commercial  testing  laboratories,  user  organizations  and  the 
ultimate  consumer  as  to  the  meaning  of  test  results,  an  agreement  that  cannot  be  achieved 
without  accurate  and  precise  testing.  This  program  is  designed  to  help  assure  agreement. 

HOW  THE  PROGRAM  WORKS 

Participants  Select  the  Tests  in  which  they  wish  to  participate.  This  choice  is  made  on 
joining  the  program,  but  additional  tests  may  be  added  at  any  time.  Also  new  participants 
may  enter  the  program  at  any  time. 

Test  Samples  are  Distributed  Bimonthly;  i.e.  every  2 months. 

Provisional  Values  are  Provided  with  the  Samples  for  one  or  both  of  the  test  levels,  depend- 
ing on  method.  The  provisional  values  permit  serious  discrepancies  to  be  detected  without 
delay.  (It  is  left  to  the  discretion  of  the  laboratory  supervisor  as  to  whether  these 
values  should  be  known  to  the  operator.) 

Each  Participant  Tests  the  Samples,  following  instructions  provided  for  each  test  method. 

The  full  check  on  a single  Instrument  should  normally  take  no  more  than  30  minutes.  The 
test  results  are  then  sent  to  NBS  for  analysis.  The  participant  is  also  asked  to  report 
other  information  relevant  to  an  accurate  analysis,  such  as  test  conditions  and  the  instru- 
ments used. 

Industry  Means,  Best  Values  and  Other  Statistics  are  developed  from  the  data  by  NBS.  The 
best  values  are  estimates  based  on  a careful  examination  of  all  data,  both  current  and  past, 
with  special  attention  to  results  obtained  by  the  National  Bureau  of  Standards  and  other 
recognized  reference  laboratories  in  this  and  other  countries. 

A Quick  Report  is  Prepared  for  each  participating  laboratory  reporting  data  on  time.  This 
report  shows  the  industry  mean  values,  and  the  deviations  of  the  laboratory's  results  from 
these  values  for  each  test  method. 

A Longer  Summary  Report,  Showing  the  Data  from  all  Participants,  is  also  prepared.  In 
the  summary  report,  of  which  this  report  is  an  example,  each  laboratory  is  identified  by 
a code  number  so  that  the  information  is  maintained  on  a confidential  basis.  However, 
Instruments  are  identified  by  type  so  participants  can  compare  their  results  with 
those  obtained  on  similar  instruments  of  different  manufacture.  This  report  includes 
test  averages,  best  values  and  standard  deviations  for  individual  participants  and  for 
the  group  as  a whole.  A participant  should  be  able  to  readily  determine  the  level  and 
variability  of  his  results  in  comparison  with  those  of  the  other  laboratories. 

Repeatability  and  Reproducibility  Statements  such  as  Contained  in  ASTM,  TAPP I and  ISO 
Standards  are  Included  at  the  end  of  the  report.  Participants  can  check  their  perfor- 
mance level  against  the  precision  statement  given  in  the  test  method  or  specification. 
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TABLE  OF  CONVERSION  FACTORS  TO  METRIC  (SI)  UNITS 


Physical 

Quantity 

Bursting  strength 


Tearing  strength 
Tensile  strength 


Tensile  energy  absorption 


Bending  stiffness 
Flat-crush  strength  (Concora) 
Ring-crush  (TAPPI) 

(ISO) 


To  Convert 
From 

To 

Multiply 

by 

psi 

kPa 

6.895 

kg/ cm^ 

kPa 

98.07 

bar 

kPa 

100.00 

g 

mN 

9.807 

Ib/in. 

kN/m 

.1751 

lb/0.5  in. 

kN/m 

.3502 

lb/15  nun 

kN/m 

.2965 

kg/15  mm 

kN/m 

.6538 

kg/25  mm 

kN/m 

.3923 

kg/mm 

kN/m 

9.807 

ft-lb/ft^ 

J/m^ 

14.59 

in. -lb/ in. ^ 

J/m^ 

175.1 

kg-m/m^ 

J/m^ 

9.807 

g.cm 

yN*m 

98.07 

lb 

N 

4.448 

lb 

N 

4.448 

lb/ 6. 00  in. 

kN/m 

0.0292 

mil 

ym 

25.40 

Thickness 


KEY  TO  TABLES  AND  GRAPHS 


MEAN  - 

The  average  of  individual  TEST  DETERMINATIONS. 
The  number  of  TEST  DETERMINATIONS  in  the  mean 
is  given  in  the  upper  right  corner  of  the 
first  table  (TEST  D.)  and  again  at  the  bottom 
of  this  table. 

GRAND  MEAN  - 
(GR.  MEAN) 

The  average  of  the  individual  laboratory  MEANS , 
excluding  laboratories  flagged  (see  column  F) 
with  an  X,  #,  or  +.  The  GRAND  MEAN  is  given 
in  US  customary  units  and,  where  applicable,  in 
SI  metric  units. 

SD  OF  MEANS  - 
(SD  MEANS) 

The  standard  deviation  of  the  laboratory  MEANS 
about  the  GRAND  MEAN;  an  index  of  the  among- 
laboratory  precision. 

DEV  - 

The  deviation  or  difference  of  the  laboratory 
MEAN  from  the  GRAND  MEAN. 

N.  DEV  - 

The  normal  deviate  or  ratio  of  the  DEV  to  the 
SD  OF  MEANS;  an  indication  of  the  degree  of 
divergence  of  the  laboratory  MEAN  from  the 
GRAND  MEAN.  A N.  DEV  of  more  than  2 or  less 
than  -2  may  indicate  that  the  participant  is 
not  following  the  procedure  considered  standard 
for  this  analysis. 

SDR  - 

The  standard  deviation  of  repeated  measurements; 
that  is,  of  individual  test  determinations  about 
their  MEAN. 

AVERAGE  SDR  - 

The  average  of  the  individual  laboratory  SDR's; 
an  index  of  the  within- laboratory  precision  of 
repeated  measurements. 

R.  SDR  - 

The  relative  standard  deviation  of  repeated 
measurements;  that  is,  the  ratio  of  the  SDR  to 
the  AVERAGE  SDR;  an  indication  of  the  ability 
of  a participant  to  repeat  his  measurements 
relative  to  the  average  ability.  The  greater 
the  number  of  TEST  DETERMINATIONS  the  closer 
the  R.  SDR  should  be  to  unity.  If  R.  SDR  is 
outside  the  limits  given  below,  the  participant 
may  not  be  following  the  procedure  considered 
standard  for  this  analysis: 
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No.  of  test 
Determinations 

3 

5 

8 

10 

15 

20 

25 


Lower  limit 
for  R.  SDR 

0.09 

0.27 

0.40 

0.46 

0.56 

0.61 

0.65 


Upper  limit 
for  R.  SDR 

2.58 

2.06 

1.77 

1.67 

1.53 

1.45 

1.39 


VAR  - 

F - 
+ - 
# - 

M - 
X - 

* _ 
S - 


0 - 


COORDINATES  - 


Code  for  instrument  type  or  variation  in  condi- 
tion, see  second  table. 

Flag,  with  following  meaning: 

Excluded  from  grand  means  because  VAR  non- 
standard for  this  analysis. 

Excluded  because  data  were  not  understood  or 
because  of  a non-coded  variation  reported  by 
the  laboratory.  (See  NOTES  following  Table  1 
for  each  method) . 

Excluded  because  data  for  one  sample  are 
missing . 

Excluded  because  plotted  point  would  fall  out- 
side of  the  99%  error  ellipse,  (see  below  for 
explanation  of  Graph) . 

Included  in  grand  means  but  plotted  point  falls 
outside  of  the  95%  error  ellipse.  The  partici- 
pants should  take  this  as  a warning  to  reexamine 
his  testing  procedure. 

Included  in  grand  mean  but  only  after  omission 
of  one  or  more  'wild*  values;  that  is,  test 
determinations  more  than  3 times  AVERAGE  SDR 
from  the  laboratory's  MEAN.  Not  more  than  20% 
of  the  test  determination  may  be  excluded  in 
this  manner  without  rejecting  the  laboratory. 
Included  in  grand  mean  and  inside  95%  error 
ellipse. 

Distances  along  major  and  minor  axes  of  error 
ellipse.  If  special  additive  or  concurrent 
model  of  the  measuring  process  applies  to  this 
method,  the  distance  along  the  minor  axis 
represents  the  random  error  within  a laboratory 
while  that  along  the  major  axis  also  includes 
a systematic  laboratory  component  of  error. 
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95%  ELLIPSE  - 

Lengths  of  the  major  and  minor  axes  of  the 
ellipse  and  the  angle  that  the  major  axis 
makes  with  the  horizontal  axis. 

AVG  R.  SDR  - 

Average  of  the  R.  SDR  for  the  two  samples; 
an  indication  of  the  laboratory's  precision 
of  repeated  measurements. 

Graph  - 

For  each  laboratory  the  MEAN  for  the  second 
sample  is  plotted  against  the  MEAN  for  the 
first  sample,  with  each  point  representing 
a laboratory.  The  horizontal  and  vertical 
lines  are  the  GRAND  MEANS . The  dashed  line 
is  drawn  at  45°.  The  solid  sloping  line, 
which  may  or  may  not  lie  close  to  the  45° 
line,  is  along  the  major  axis  of  the  error 
ellipse.  The  ellipse  is  drawn  so  that,  on 
the  average,  it  will  include  95%  of  the  points 
representing  the  laboratories. 

Plotted  symbols  are  as  explained  above  (under 
F) , except  that  an  'S'  is  plotted  as  an  'O'. 

A participant  whose  plotted  point  falls  out- 
side of  the  ellipse  should  carefully  reexamine 
the  testing  procedure  he  is  following. 

(GRAPH  The  graph  is  plotted  with  an  ellipse  when  there 
NOTE)  are  20  or  more  laboratories  in  the  analysis. 

When  there  are  10  through  19  laboratories  in 
the  analysis  the  graph  is  plotted  but  the  ellipse 
is  omitted.  When  there  are  fewer  than  10  labora- 
tories retained  in  the  analysis  the  graph  is  not 
plotted. 

Summary  - 
(At  end  of 
report) 

In  addition  to  several  quantities  already  defined 
above^the  summary  shows  the  following  values  for 
each  test  method: 

REPL  GRP  - 

The  number  of  replicate  test  determinations  used 
in  this  Collaborative  Reference  Program. 

REPL  TAPPI  - 

The  number  of  replicate  test  determinations  in  a 
test  result  required  by  the  applicable  TAPPI 
Standard  or  assumed  here  if  there  is  no  TAPPI 
Standard.  This  quantity  is  needed  in  the  compu- 
tation of  TAPPI  repeatability  and  reproducibility 
from  the  SD  OF  MEANS  and  the  AVER  SDR.  See  TAPPI 
Standard  T1206  for  definitions  and  computations. 
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REPEAT  - 

TAPPI  repeatability,  a measure  of  the  within- 
laboratory  precision  of  a test  result. 

REPROD  - 

TAPPI  reproducibility,  a measure  of  the  between- 
laboratory  precision  of  a test  result. 

Best  values  - 

Given  at  the  end  of  Table  1 for  each  method 
for  which  sufficient  information  is  available. 
These  best  values  are  estimates  based  on  a 
careful  examination  of  all  data,  both  current 
and  past,  with  special  attention  to  results 
obtained  by  the  National  Bureau  of  Standards 
and  other  recognized  reference  laboratories 
in  this  and  other  countries.  All  participants 
using  equipment  that  is  standard  for  the 
analysis  should  be  able  to  achieve  results 
within  the  plus-minus  (+)  limits,  when  these 
are  shown  along  with  the  best  values. 
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TAPP  I COLLABORATIVE  KEFEBENCE  PBOORAM 
ANALYSIS  T40-1  TABLE  1 
AIB  BESISTANCE,  OUBLET  UNITS  (SECONDS/100  CC ) 


TAPPl 

STANDARD 

T460  flS- 

75 

. AIB 

RESISTANCE 

6F  PAPES 

SAMPLE 

PfilNTING 

SAMPLE 

PRINTING 

TEST 

D.' 

■10 

LAB 

H48 

109  GBAHS  PEB  SQUARE  METEB 

H37 

106  GRAMS 

i PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDR 

K,  SDK 

MEAN 

DEV 

N.DEV 

SDB 

B.SDR 

VAR 

F 

LAB 

LlOO 

26.0 

-3.9 

-2.46 

1.6 

• 98 

16.3 

-2.7 

-2.21 

.8 

.49 

40D 

•» 

LI  00 

L107 

25. 5 

-4  .4 

-2.78 

1.2 

,76 

17.2 

-1.8 

-1  ,51 

1.4 

.86 

40D 

« 

L107 

L121 

29.4 

-.5 

-.32 

2.1 

1«26 

18.2 

-.8 

-.65 

1.8 

1 .08 

40D 

0 

L121 

L122 

30.7 

.8 

.51 

2.0 

1«22 

18.2 

-.8 

-.66 

1.8 

1.12 

40D 

0 

L122 

L123 

28.3 

-1.6 

-1.02 

1 . 1 

• 66 

19.8 

.9 

.72 

1.8 

1.11 

40D 

0 

L123 

LI  240 

29.1 

-.6 

-.51 

1.4 

• 69 

18.6 

-.3 

-.28 

1.3 

.81 

40D 

0 

L124G 

L125 

31.1 

1.2 

.74 

1.1 

• 68 

20.6 

1.6 

1 .35 

3.0 

1 . 86 

40D 

0 

L125 

L127 

29.8 

-.  1 

-.06 

2.0 

1,20 

17.2 

-1,8 

-1.46 

2.4 

1.48 

4 on 

0 

L127 

LI  2d 

30.9 

1 . 0 

.62 

1.4 

• 89 

19.8 

. 8 

.68 

1.2 

.76 

40D 

e 

L128 

L141 

30.8 

.9 

.56 

2.  1 

1.31 

20.7 

1.7 

1 .43 

2.1 

1.32 

40D 

o 

LI  41 

L146 

31 . 5 

1 .5 

.97 

2.0 

1^24 

18.8 

-.2 

-.14 

2.0 

1.26 

40D 

e 

LI  48 

L153 

29.6 

-.1 

-.07 

1.1 

.69 

19.5 

.5 

.40 

1.4 

.87 

40D 

0 

LI  S3 

LIS8 

29.0 

-.9 

-.57 

2.4 

1.44 

19.0 

. 0 

.01 

1.8 

1 .09 

4 0D 

0 

LI  58 

LI  59 

30.1 

.2 

.12 

1.7 

1.06 

18.8 

-.2 

-.18 

1.8 

1.10 

40D 

6 

LI  59 

L163 

31 .8 

1 .9 

1 .16 

1 .9 

1.14 

21.4 

2.4 

2.03 

1.8 

1.10 

40D 

0 

LI  63 

L166 

31  • 6 

1 .9 

1.18 

1 .4 

• 66 

19.7 

.7 

• 58 

1.7 

1.08 

4 0D 

0 

LI  66 

L174 

29.8 

-.1 

-.05 

1.8 

1.10 

19.6 

• 6 

.51 

1.6 

1 .00 

40D 

0 

LI  74 

LI  76 

30.0 

.1 

.05 

2.0 

1.21 

19.5 

.5 

.44 

1.3 

.80 

40D 

0 

LI  76 

L182G 

31.2 

1.3 

.81 

1.5 

• 95 

19.2 

• 2 

.18 

2.4 

1.50 

40D 

6 

L182G 

LI  8 3 

31.9 

2.0 

1.25 

1.3 

,79 

19.8 

• 8 

.64 

1.2 

.75 

40D 

0 

LI  63 

L190C 

31.3 

1.4 

.87 

3.1 

1 • 89 

20.4 

1.4 

1.19 

1.7 

1 .07 

4 0D 

6 

L190C 

L190K 

30.  1 

.2 

.12 

1.9 

1.17 

19.1 

.2 

• 13 

1.8 

1.13 

40D 

e 

L190R 

L223 

31.5 

1.6 

1.00 

2.0 

1.20 

20.6 

1.6 

1 .34 

2.1 

1.31 

40D 

0 

L223 

L224 

31.6 

1.7 

1.05 

3.1 

1.88 

1 8.0 

-1.0 

-.82 

1.3 

.77 

40D 

0 

L224 

L230G 

30.8 

.9 

.56 

1.8 

1,07 

19.8 

• 8 

• 68 

1.9 

1 .16 

40D 

0 

L230G 

L232 

30.9 

1.0 

.62 

1 .4 

.84 

19.1 

• 2 

• 13 

1.8 

1.11 

40D 

0 

L232 

L238A 

31.2 

1.3 

.81 

1.1 

.69 

19.0 

• 0 

.04 

1.1 

.65 

40D 

0 

L236A 

L241 

26.1 

-x.e 

-1.14 

1.4 

• 64 

17.2 

-1.8 

-1.46 

1.5 

.91 

40D 

0 

L241 

L2  42 

31.7 

1.8 

1 .10 

1.7 

1 • 03 

19.4 

.4 

.31 

1 .5 

.92 

40D 

0 

L242 

L2430 

29.5 

-.4 

-.26 

1.1 

• 66 

18.4 

-.6 

-.46 

1.0 

.61 

4 0D 

0 

L243G 

L259 

27.6 

-2.3 

-1.45 

2.2 

1 .33 

17.9 

-1.  1 

-.89 

1 . 0 

.65 

40D 

0 

L2  59 

L261 

30.4 

.5 

.31 

1.6 

.99 

19.6 

• 6 

.49 

1.5 

.95 

4 0D 

0 

L261 

L262G 

26.6 

-1.3 

-.81 

.9 

.53 

20.3 

1.3 

1.11 

.8 

.47 

40D 

0 

L262G 

L265 

28.  2 

-1.7 

-1.09 

1.3 

.77 

19.0 

• 0 

.03 

1.7 

1.04 

40D 

0 

L265 

L274 

29.9 

-.  1 

-.  03 

1.2 

.76 

20.1 

1.2 

.96 

.6 

.35 

40D 

0 

L2  74 

L278 

32.  1 

2.1 

1.35 

1.5 

.94 

20.6 

1 .6 

1 .34 

1.1 

.70 

40D 

0 

L278 

L285 

22.2 

-7.7 

-4.82 

.6 

.38 

15.6 

-3.4 

-2.84 

1.4 

.85 

40D 

X 

L285 

L3  08 

30.1 

.2 

.12 

1.3 

.79 

18.4 

-.5 

-.45 

2.1 

1.30 

40D 

0 

L306 

L312 

30.3 

.4 

.23 

1.2 

.71 

20.1 

1 .1 

• 92 

2.2 

1 .33 

40D 

0 

L312 

L321 

27.9 

-2.0 

-1.28 

2.3 

1.41 

16.2 

-2.8 

-2.34 

1.5 

.91 

40D 

0 

L321 

L324 

29.1 

-.  8 

-.49 

1.5 

.94 

19.5 

.5 

.44 

1.5 

.93 

40D 

0 

L324 

L326 

32.6 

2.7 

1.69 

1.8 

1.09 

19.5 

.5 

• 44 

2.1 

1.28 

4 0D 

0 

L326 

L328 

29.6 

-.3 

-.17 

1.8 

1.09 

18.9 

-.1 

-.07 

2.3 

1.39 

4 0D 

0 

L328 

L341 

29.8 

-.  1 

-.09 

1.3 

• 79 

19.4 

.5 

• 38 

1.2 

.75 

40D 

0 

L341 

L344 

29.0 

-.9 

-.57 

1 .4 

.68 

18.5 

-.5 

-.39 

1.3 

.82 

40D 

0 

L344 

L376 

25.7 

-4.2 

-2.65 

1 .6 

1 • 01 

16.0 

-3.0 

-2.48 

1.0 

.62 

40D 

fr 

L376 

L378 

28.  2 

-1.7 

-1.04 

1.8 

1.11 

18.0 

-1 . 0 

-.81 

1.8 

1 .12 

40D 

0 

L378 

L380 

30.0 

.1 

.05 

.8 

.50 

19.2 

.2 

• 18 

1.0 

.64 

40D 

0 

L380 

L392 

30.6 

.7 

.45 

2.6 

1.58 

18.4 

-.6 

-.51 

2 . 0 

1.26 

40D 

0 

L392 

L396U 

31 .5 

1 .6 

1.00 

1.1 

• 69 

20.6 

1 .6 

1.31 

1.4 

.88 

40D 

0 

L396M 

L567 

28.  5 

-1.4 

-.89 

1.2 

.72 

17.7 

-1.3 

-1.09 

1.4 

.87 

40D 

0 

L567 

L576 

30,3 

. 4 

.24 

1 .6 

1.00 

17.7 

-1.3 

-1 .04 

1.6 

.99 

40D 

0 

L576 

L599 

30.4 

.5 

.30 

.8 

.49 

18.5 

-.5 

-.42 

1 .0 

.63 

40D 

0 

L599 

Gfi.  MEAN 

- 29.9 

GUBLEY 

UNITS 

GSAND  MEAN 

. 

19.0 

GURLEY  UNITS 

TEST  DETERMINATIONS 

- 1 0 

SD  MEANS 

• 1.6 

GUBLEY 

UNITS 

SD 

6F  MEANS 

- 

1.2 

GURLEY  UNITS 

52  LABS  IN 

GRAND 

MEANS 

AVEfiAGE  SDB  • 

1.6 

GUBLEY  UNITS 

AVERAGE  SDR  - 

1.6 

GURLEY  UNITS 

L155 

25.6 

•4.3 

-2.71 

1.2 

.72 

17.2 

-1.8 

-1.48 

1.0 

.64 

40U 

♦ 

H 55 

L2  3 6 

32.0 

2.1 

1 .32 

2.1 

1.31 

20.0 

1.1 

.87 

1.7 

1.03 

40E 

♦ 

L236 

L291 

32.3 

2.4 

1.50 

2.3 

1.41 

20.3 

1.3 

1.09 

1.2 

.72 

40U 

♦ 

L291 

L464 

25.8 

-4.  1 

-2.58 

.7 

.41 

17.1 

-1.9 

-1  .57 

.9 

.55 

40H 

♦ 

L4  84 

TOTAL  NOHBEB  OF  LABOBATOBIES  EEFOBTING 


Best  Values:  H48 

H37 


30.4  + 2,2  Gurley  Units 
19.0  + 1.9  Gurley  Units 
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SEPTEMBES  1S77 


BEPeBT  NO.  49G  lAPPI  CaLLAB0BATI VE  PEFEHENCE  PB0GEAM 

ANALYSIS  140-1  TABLE  2 
AIB  BESISTANCE,  GOBLEY  DNITS  (SECaNDS/100  CC ) 
TAPPl  S1ANDABC  T460  6S-75,  AIR  BESISTANCE  6F  PAPER 


LAB 

CODE 

F 

BEANS 

B48  B37 

C00SC 

UAJ0fi 

INAIES 

U1N0B 

AVG 

fi.SDB 

VAB 

PBePEBTY- TEST  I NSTBCMENT- --CeNDI TIGN S 

L2  85 

X 

22.2 

15,6 

-8.3 

1.4 

• 62 

40D 

AIB 

BESISTANCE. 

GURLEY 

0ENS6METER 

0IL 

FLOTATION 

LI  07 

« 

25.5 

17.2 

-4.7 

.9 

.61 

400 

AIB 

RESISTANCE, 

GURLEY 

OENS0METEB 

- 

0IL 

FLOTATION 

L155 

♦ 

25.6 

17.2 

—4 .6 

.9 

.66 

40U 

AIB 

BESISTANCE, 

SBBFFIELO  IN  GURLEY 

UNITS 

L376 

25.7 

16.0 

-5.2 

-.1 

• 62 

40D 

Alfi 

RESISTANCE, 

GURLEY 

OENS0UETEB 

- 

eiL 

FLeiATieN 

L484 

♦ 

25.8 

17.1 

-4.5 

.7 

.46 

40H 

AIB 

RESISTANCE, 

REGUEO- 

-TYPE  GURLEY  ! 

DENS0METEB  -0IL 

LlOO 

• 

26.0 

16.3 

-4.7 

-.0 

.73 

40D 

AIB 

BESISTANCE, 

GURLEY 

OENS0METER 

- 

OIL 

FLOTATION 

L2  59 

e 

27.6 

17.9 

-2.5 

.4 

.99 

400 

AIR 

BESISTANCE, 

GURLEY 

DENS0METER 

- 

OIL 

FLOTATION 

L321 

0 

27.9 

16.2 

-3.3 

-1.2 

1.16 

400 

AIB 

BESISTANCE. 

GURLEY 

DENS0METER 

- 

eiL 

FLOTATION 

L241 

0 

28.1 

17.2 

-2.5 

-.5 

.87 

400 

AIB 

BESISTANCE, 

GURLEY 

0ENS6METEB 

- 

OIL 

FLOTATION 

L265 

0 

28.2 

19.0 

-1.4 

1.0 

.90 

400 

AIB 

RESISTANCE, 

GURLEY 

DENS0HETER 

- 

OIL 

FLOTATION 

L378 

0 

28.2 

18.0 

-1  .9 

• 1 

1.12 

400 

AIB 

BESISTANCE, 

GURLEY 

OENS0HETER 

. 

OIL 

FLOTATION 

LI  2 3 

0 

28.3 

19.8 

-.9 

1.6 

• 89 

400 

AIB 

BESISTANCE, 

GURLEY 

OENS0METEB 

- 

OIL 

FLOTATION 

L567 

0 

28.5 

17.7 

-1.9 

-.3 

.79 

400 

AIB 

RESISTANCE, 

GURLEY 

OENS0METER 

- 

OIL 

FLOTATION 

L2  62G 

0 

28.6 

20.3 

-«3 

1.8 

.50 

4 00 

AIB 

RESISTANCE, 

GURLEY 

DHNS0METER 

- 

OIL 

FLOTATION 

L344 

0 

29.0 

1 8.  5 

-1 . 0 

.1 

.85 

400 

AIB 

RESISTANCE, 

GURLEY 

DENS0UETER 

- 

OIL 

FLOTATION 

L158 

0 

29.0 

19.  0 

-.8 

.5 

1.27 

400 

AIR 

RESISTANCE, 

GURLEY 

OENS0METER 

. 

OIL 

FLOTATION 

H24G 

0 

29.  1 

16. e 

- .9 

.2 

.85 

400 

AIB 

BESISTANCE, 

GURLEY 

OENS0METEB 

- 

OIL 

FLOTATION 

L324 

0 

29.  1 

19.5 

-•4 

.9 

.93 

400 

AIB 

RESISTANCE, 

GURLEY 

OENS0HETER 

- 

OIL 

FLOTATION 

LI  21 

0 

29.4 

18.2 

-.9 

-.4 

1.17 

400 

AIB 

BESISTANCE, 

GURLEY 

OENS0METEB 

- 

OIL 

FLOTATION 

L243G 

0 

29.5 

16.4 

-.7 

-.2 

,63 

400 

AIB 

RESISTANCE, 

GURLEY 

OENS0METER 

- 

OIL 

FLOTATION 

L32  8 

0 

29.6 

18.9 

-.3 

. 1 

1.24 

400 

AIB 

BESISTANCE. 

GURLEY 

OENS0METEB 

. 

OIL 

FLOTATION 

L341 

0 

29.8 

19.  4 

• 1 

.5 

,77 

400 

AIB 

RESISTANCE, 

GURLEY 

OENS0HETER 

- 

OIL 

FLOTATION 

L1S3 

0 

29.8 

19.5 

• 2 

.5 

.78 

400 

AIB 

RESISTANCE, 

GURLEY 

DENS0HETER 

- 

OIL 

FLOTATION 

LI  2 7 

0 

29.6 

17.2 

-1  •! 

-1.4 

1.34 

400 

AIB 

BESISTANCE, 

GURLEY 

DENS0METEB 

- 

OIL 

FLOTATION 

LI  74 

0 

29.8 

19.6 

.3 

.6 

1 .05 

400 

Alfi 

RESISTANCE, 

GURLEY 

DENS0METEB 

- 

OIL 

FLOTATION 

L274 

0 

29.9 

20.  1 

.6 

1.0 

.56 

400 

AIB 

BESISTANCE. 

GURLEY 

DENS0METER 

. 

OIL 

FLOTATION 

LI  76 

0 

30.  0 

19.5 

.4 

.4 

1 .00 

400 

AIB 

RESISTANCE, 

GURLEY 

DENS0METER 

- 

OIL 

FLOTATION 

L380 

0 

30.0 

19.2 

.2 

. 1 

.57 

400 

AIB 

RESISTANCE, 

GURLEY 

OENS0HETEB 

- 

OIL 

FLOTATION 

L190R 

0 

30,  1 

19.1 

• 2 

.0 

1.15 

400 

AIB 

RESISTANCE, 

GURLEY 

DENS0METER 

- 

OIL 

FLOTATION 

L308 

0 

30,  1 

18.4 

-.1 

-.6 

1 .04 

400 

AIB 

RESISTANCE, 

GURLEY 

OENSOHETER 

- 

OIL 

FLOTATION 

L159 

0 

30.1 

16.8 

.0 

-.3 

1 . 08 

400 

AIB 

RESISTANCE, 

GURLEY 

OENS0METER 

. 

OIL 

FLOTATION 

L31  2 

0 

30.3 

20.  1 

*9 

.7 

1.02 

400 

Alfi 

RESISTANCE, 

GURLEY 

OENS0HETER 

- 

OIL 

FLOTATION 

L576 

0 

30.3 

17.7 

-.4 

-1.3 

.99 

400 

AIR 

BESISTANCE, 

GURLEY 

DENS0METER 

- 

OIL 

FLOTATION 

L599 

0 

30.4 

18,5 

• 1 

-.7 

.56 

4 00 

AIB 

RESISTANCE, 

GURLEY 

DENS0METER 

- 

OIL 

FLOTATION 

L261 

0 

30,4 

19.  6 

.7 

.2 

.97 

400 

AIB 

RESISTANCE, 

GURLEY 

OENS0METEB 

- 

OIL 

FLOTATION 

L392 

0 

30,  6 

18,4 

.3 

-.9 

1 .42 

400 

AIR 

RESISTANCE, 

GURLEY 

DENS0METER 

• 

OIL 

FLOTATION 

L122 

0 

30.7 

16.2 

• 2 

-1  . 1 

1 .17 

400 

AIB 

RESISTANCE. 

GURLEY 

DENS0METER 

- 

OIL 

FLOTATION 

LI  41 

0 

30.8 

20.7 

1 .7 

• 9 

1.32 

400 

AIR 

RESISTANCE, 

GURLEY 

DENS0METER 

- 

OIL 

FLOTATION 

L230G 

0 

30.6 

19.8 

1.2 

.2 

1.11 

400 

AIR 

BESISTANCE, 

GURLEY 

DENS0METEB 

• 

OIL 

FLOTATION 

LI  2 8 

0 

30.9 

19.8 

1 .3 

• 1 

.82 

400 

AIR 

RESISTANCE, 

GURLEY 

OENS0METER 

- 

OIL 

FLOTATION 

L232 

0 

30.9 

19.  1 

.9 

-.4 

.97 

400 

AIR 

RESISTANCE, 

GURLEY 

DENS0METER 

• 

OIL 

FLOTATION 

L125 

0 

31 , 1 

20.6 

1 .9 

.7 

1 .27 

400 

AIB 

RESISTANCE, 

GURLEY 

DENS0UBTEB 

• 

OIL 

FLOTATION 

LI  82G 

0 

31,2 

19,2 

1 • 2 

-.5 

1 .22 

400 

AIB 

BESISTANCE, 

GURLEY 

OENS0METER 

- 

OIL 

FLOTATION 

L238A 

0 

31.2 

19.0 

1 • 1 

-.7 

.67 

400 

Alfi 

RESISTANCE, 

GURLEY 

DENS0METEB 

- 

OIL 

FLOTATION 

L190C 

0 

31.3 

20.4 

1 .9 

.4 

1 .48 

400 

AIB 

RESISTANCE, 

GURLEY 

DENS0METER 

- 

OIL 

FLOTATION 

L148 

a 

31.5 

18.8 

1 .2 

-1.0 

1.25 

400 

AIB 

RESISTANCE, 

GURLEY 

DENS0METER 

• 

OIL 

FLOTATION 

L223 

0 

31.5 

20.6 

2.2 

.5 

1 .26 

400 

AIR 

BESISTANCE, 

GURLEY 

DENS0MHTER 

- 

OIL 

FLOTATION 

L396M 

0 

31.5 

20.6 

2 .2 

.4 

.79 

400 

AIR 

RESISTANCE, 

GURLEY 

DENS0METER 

- 

0IL 

FLOTATION 

L224 

0 

31,6 

16.0 

.6 

-1.7 

1 .33 

400 

AIR 

RESISTANCE, 

GURLEY 

DENS0HETFB 

- 

OIL 

FLOTATION 

L242 

0 

31.7 

19.4 

1 .7 

-.7 

.98 

400 

AIB 

RESISTANCE. 

GURLEY 

DENS0METER 

- 

OIL 

FLOTATION 

LI  63 

0 

31 . 8 

21.4 

2,9 

1 • 0 

1 .12 

40  0 

AIB 

RES  ISTANCE, 

GURLEY 

DENS0METER 

• 

OIL 

FLOTATION 

L166 

0 

31.8 

19.7 

2.0 

-.5 

.98 

400 

AIB 

RES ISTANCE, 

GURLEY 

OENS0METER 

- 

OIL 

FLOTATION 

L183 

0 

31.9 

19.8 

2.  1 

-.5 

.77 

400 

AIB 

BESISTANCE, 

GURLEY 

DENS0METER 

- 

OIL 

FLOTATION 

L236 

♦ 

32.0 

20.0 

2.3 

-.3 

1.17 

40E 

AIR 

BESISTANCE. 

GURLEY 

DENS0METER 

- 

OIL 

FLOTATION, 

L278 

0 

32.  1 

20.6 

2.7 

• 2 

• 82 

400 

AIB 

RESISTANCE, 

GURLEY 

DENS0METER 

- 

OIL 

FLOTATION 

L291 

♦ 

32.3 

20,3 

2.7 

-.2 

1 .06 

40U 

AIB 

RESISTANCE, 

SHEFFIELO  IN  GURLEY 

UNITS 

L32  6 

0 

32.6 

19.5 

2.5 

-1.1 

1.18 

400 

AIB 

RESISTANCE, 

GURLEY 

OENS0METER 

- 

OIL 

FLOTATION 

OUEANS: 

29.9 
95%  : 

19,0 

ELLIPSE; 

4,7 

2.0 

1.00 

WITB 

GAMMA  • 

33  OEGREES 

FLOTATleN 


20C,65«BH 
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REP6RT  Ue.  49G 


SEPTEMBER  1977 


TAPPI  cetLABeHATIVE  REFERENCE  PROGRAM 
ANALYSIS  T40-2  TABLE  1 


Alfi  S£SISTANCE«  SHEFFIELD 

UNITS  (CC/MIN)  FOR 

0.442  SO. 

IN  ( 3/4 

IN.  DIA) 

GRIPICB 

SHEFFIELD 

TESTER  IS  STANDARD 

PGR  THIS 

ANALYSIS 

SAMPLE 

FEINTING 

SAMPLE 

PRINTING 

TEST 

D.  • 

’ 1 0 

LAB 

H48 

109  GRAMS  FEE  SQUARE  METER 

H37 

106  GBAHS  PEB  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDB 

K.SDfi 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  14 

108,3 

3.5 

.82 

3.1 

• 68 

149.4 

-1.0 

-.15 

12.9 

1.42 

40S 

e 

LllA 

LI  21 

108,6 

3,8 

• 89 

3.3 

.73 

155.4 

5.0 

.71 

7.  1 

.77 

AOS 

e 

L121 

L122S 

102,3 

-2.  5 

-.60 

3.2 

.72 

149.0 

-1  .4 

-.21 

11.3 

1 .24 

AOS 

e 

L122S 

L124S 

107.9 

3.  1 

.73 

4.2 

.93 

159.6 

9.2 

1 .32 

6.7 

.73 

AOS 

e 

L12AS 

H27 

110,1 

5.3 

1.25 

5.0 

1.12 

166.8 

16.4 

2.35 

19.6 

2.15 

40S 

G 

L127 

L132 

102,2 

-2.6 

-.62 

6.0 

1.33 

142.2 

-6.2 

-1.18 

8.5 

.94 

AOS 

G 

LI  32 

L148 

1C7.0 

2,2 

.52 

4.7 

1.05 

144.2 

-6.2 

-.90 

7.  3 

• 81 

AOS 

G 

LI  48 

L150 

105.0 

.2 

.04 

8.5 

1 .90 

162.0 

11.6 

1.66 

12.1 

1.32 

AOS 

G 

LI  50 

LI  57 

116,  1 

11.3 

2.67 

8.3 

1.84 

155.8 

5.4 

.77 

8.1 

.89 

AOS 

• 

LI  57 

LI  58 

106.5 

1.7 

.40 

6.3 

1.40 

140.0 

-10.4 

-1 .50 

10.0 

1.10 

AOS 

6 

LI  58 

L173B 

110.5 

5.7 

1.34 

3.7 

.82 

146.5 

-3.9 

-.57 

9.1 

1.00 

AOS 

0 

L173B 

L190C 

102,9 

-1.9 

- .45 

5.9 

1.31 

152.6 

2.2 

.31 

7.5 

• 82 

AOS 

0 

LI  90C 

L213 

105,9 

1.1 

.26 

3.8 

• 84 

154.3 

3.9 

.55 

7.3 

• 80 

AOS 

0 

L213 

L223 

97.2 

-7.6 

-1  .80 

4.5 

1.00 

145.4 

-5.0 

-.72 

7.3 

• 80 

AOS 

0 

L223 

L22  8 

125,6 

20.7 

4.69 

5.5 

1.23 

175.0 

24.6 

3.53 

10.5 

1.16 

AOS 

X 

L228 

L230S 

103,5 

-1.3 

-.31 

3.2 

.72 

152.9 

2,  5 

.35 

6.6 

.74 

AOS 

0 

L23  0S 

L241 

105.7 

.9 

.21 

4.4 

.99 

161.1 

10.7 

1 .53 

6.4 

.70 

AOS 

0 

L2A1 

L249 

101.6 

-3.2 

-.76 

4.5 

1.01 

146.4 

-4.0 

-.58 

9.1 

1 .00 

AOS 

0 

L2A9 

L255 

103.6 

-1.2 

-.29 

3.6 

.80 

154.1 

3,7 

.53 

8.5 

• 94 

AOS 

0 

L255 

L257A 

108.6 

3,8 

.89 

3.9 

. 07 

150.9 

. 5 

.07 

10.0 

1.10 

AOS 

0 

L2S7A 

L2  57B 

101,9 

-2,9 

-.69 

6*8 

1.53 

146.2 

-4.2 

-.61 

14.0 

1.54 

AOS 

0 

L257B 

L2  57C 

109,4 

4.6 

1 .08 

7.6 

1.69 

151  .9 

1.5 

.21 

7.3 

• 80 

AOS 

o 

L257C 

L260 

103.7 

-1.  1 

-•26 

2.9 

.64 

158.9 

8.5 

1.21 

5.  4 

• 60 

AOS 

0 

L260 

L262S 

107.4 

2.6 

• 61 

3.9 

• 68 

151.4 

1.0 

• 14 

4.2 

.47 

AOS 

0 

L262S 

L288 

107.4 

2,6 

• 61 

5.5 

1.23 

154.0 

4.4 

.63 

9.4 

1.03 

AOS 

0 

L288 

L305 

103.  1 

-1.7 

-.41 

3.8 

.85 

139.9 

-1  0.5 

-1.51 

7.9 

.87 

AOS 

0 

L3  0S 

L312 

88,1 

-16.7 

-3.95 

4.8 

1 .08 

125.  1 

-25.3 

-3.64 

9.3 

1.02 

AOS 

X 

L312 

L31  6 

100.3 

-4,5 

-1.07 

5.1 

1.14 

147.3 

-3.1 

-.45 

11.4 

1.25 

AOS 

0 

L31  8 

L349 

99  ,6 

-5.2 

-1.23 

4.5 

1 .01 

143.4 

-7.0 

-1 . 01 

8.7 

.95 

AOS 

0 

L3A9 

L352 

99.1 

-5.7 

-1.35 

3.9 

• 87 

144.2 

-6.2 

-.90 

10.1 

1 .11 

AOS 

0 

L3  52 

L3  54 

109.9 

5,1 

1.20 

3.7 

• 63 

154.6 

4.2 

• 60 

10.1 

1.11 

AOS 

0 

L354 

L360 

100,  0 

-4,6 

-1.14 

2.4 

.53 

142.3 

-0.1 

-1.17 

11.3 

1.24 

AOS 

0 

L360 

L370 

103,6 

-1.2 

-.29 

4.2 

. 93 

143.5 

-6.9 

-1  .00 

5.8 

.63 

AOS 

0 

L370 

L39  0 

106.4 

3.6 

.85 

5.  1 

1.14 

156.4 

6.0 

« 86 

6.4 

.71 

AOS 

O 

L390 

L562 

367.5 

262.7 

62.13 

8,6 

1.92 

4 07.0 

256.  6 

36.64 

27.5 

3.02 

AOS 

0 

L562 

L575 

104.0 

-.8 

-.19 

3,9 

• 88 

153.6 

3.4 

.48 

7.0 

.77 

AOS 

0 

L575 

L587 

97,0 

-7.8 

-1.05 

5.4 

1 .20 

137.0 

-13.4 

-1.93 

12.5 

1 .37 

AOS 

0 

L587 

L597 

100,  4 

-4.4 

-1.05 

2.0 

.45 

151  .3 

.9 

• 12 

10.5 

1 .15 

AOS 

0 

L597 

GK.  UFAN 

• 104.8 

SHEFF. 

UNITS 

GRAND  MEAN  - 

150.4 

SHEFF.  UNITS 

TEST 

DETERM INATI6NS 

• 1 0 

SD  MEANS 

• 4.  2 

SHEFF.  ' 

UNITS 

SD  6F  MEANS  • 

7.0 

SHEFF.  UNITS 

35 

LABS  IN 

GRAND 

MEANS 

AVEBAGE  SDB  - 

4.5 

SHEFF.  UNITS 

AVERAGE  SDR  • 

9.1 

SHEFF.  UNITS 

L182B 

422.5 

317.7 

75.14 

21.9 

4.89 

685.0 

534,6 

76.77 

61.0 

8.89 

40B 

♦ 

LI  82B 

L243B 

451 . 4 

346.6 

81.97 

16.4 

3.67 

694.4 

544.0 

78.12 

33.7 

3.69 

A OB 

♦ 

L2A3B 

L484 

391 .0 

286.2 

67,69 

22.3 

4.99 

620.0 

469.  6 

67.43 

35.0 

3.84 

AOB 

♦ 

LA  64 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  - 41 

Best  Values:  H48  104  + 6 Sheffield  units 

H37  150  + 11  Sheffield  units 

Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  562. 
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BEPeST  Ne.  49G 


TAFFI  CeLLABOBATIVE  BEFERENCE  FB0ORAB 
ANALYSIS  T40-2  TABLE  2 

AIB  BESISIANCE.  SBEFFIELD  UNITS  (CC/UIN)  FOB  0.442  SQ.  IN  (3/4  IN.  DIA)  0BIFICE 
SBEFFIELD  TESTER  IS  STANDARD  FOR  THIS  ANALYSIS 


SEPTEUBER  1977 


LAB 

MEANS 

CflOBDINATES 

AVG 

CODE 

F 

B48 

H37 

NAJ0B 

MINeB 

B.  SDR 

VAfi 

PBaPEHTY— -TEST  INSTRUMENT  — -CCNDITieNS 

L312 

X 

ee.  1 

125.  1 

-29.9 

5.5 

1 .05 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

( 2/<^ 

INCH 

DIAMETER 

0RIFICE ) 

L537 

e 

97.0 

137.  0 

-15.4 

2.0 

1.29 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

0RIFICE ) 

L22  3 

e 

97.2 

145.4 

-7.6 

5.1 

.90 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

( 3/4 

INCH 

DIAMETER 

0BIFICE ) 

L352 

e 

99.  1 

144.  2 

-8.0 

2.8 

.99 

40S 

AIB 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

diameter 

0RIFICE ) 

L349 

e 

99.  6 

143.  4 

-8.5 

2.1 

.98 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0BIFICE ) 

L36  0 

e 

100.0 

142.3 

-9.4 

1.3 

.89 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

6BIFICE 1 

L31  8 

© 

100.3 

147.  3 

-4.7 

2.9 

1 . 19 

40  S 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE ) 

L597 

© 

100.4 

151.3 

-.9 

4.4 

.80 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE ) 

L249 

© 

101.6 

146.  4 

-5.0 

1.4 

1.00 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE  ) 

L257B 

© 

101.9 

146.2 

-5.0 

1.0 

1.53 

403 

AIB 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE  ) 

L132 

© 

102.2 

142.2 

-8.6 

-.8 

1.14 

403 

AIB 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

ORIFICE  ) 

L122S 

© 

102.  3 

149.  0 

-2.3 

1.8 

.98 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

ORIFICE ) 

L190C 

© 

102.9 

152.  6 

1.2 

2.6 

1 .06 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE  ) 

L305 

© 

103.  1 

139.  9 

-10.4 

-2.5 

.86 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE  ) 

L230S 

© 

103.5 

152.9 

1 .7 

2.2 

.73 

40S 

AIB 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

ORIFICE  ) 

L370 

© 

103.6 

143.5 

-6.9 

-1  .6 

.78 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

ORIFICE ) 

L255 

© 

103.  6 

154.  1 

2.9 

2.5 

.87 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE  ) 

L260 

© 

103.7 

158.9 

7.4 

4.3 

.62 

403 

AIK 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

ORIFICE  ) 

L575 

6 

104.0 

153.8 

2.8 

2.1 

. 82 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE  > 

L150 

© 

105.0 

162.0 

10.7 

4.3 

1.61 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE ) 

L241 

© 

105.7 

161 .1 

10.2 

3.3 

.84 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE) 

L213 

© 

105.9 

154.  3 

4.0 

.5 

.82 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE ) 

L158 

© 

106.5 

140.0 

-9.0 

-5.6 

1.25 

403 

AIB 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

diameter 

ORIFICE ) 

LI  4 6 

© 

107.0 

144.2 

-4.9 

-4.4 

.93 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

ORIFICE ) 

L262S 

© 

107.4 

151.4 

1 .9 

-2.0 

.67 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

ORIFICE ) 

L2  8 8 

© 

107.  4 

154.  8 

5.0 

-.7 

1.13 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

ORIFICE ) 

L124S 

© 

107.9 

159.6 

9.6 

.7 

.83 

403 

AIB 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE ) 

LI  14 

© 

ioe.3 

149.4 

.4 

-3.6 

1.05 

40  3 

AIB 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

ORIFICE ) 

L390 

© 

108.  4 

156.4 

6.9 

-1.0 

.92 

403 

AIB 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE ) 

L257A 

© 

108.6 

150.9 

1.9 

-3.3 

.99 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE ) 

LI  21 

© 

108.6 

155.4 

6.0 

-1 .6 

.75 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

ORIFICE ) 

L257C 

© 

109.4 

151.9 

3.1 

-3.7 

1.25 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

ORIFICE ) 

L354 

G 

109.9 

154.6 

5.8 

-3.1 

.97 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE ) 

L127 

© 

110.1 

166.  8 

17.1 

1.5 

1.64 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

ORIFICE  > 

L173B 

© 

110.5 

146.  5 

-1.4 

-6.8 

.91 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

ORIFICE ) 

L157 

« 

116.1 

155.  8 

9.3 

-8.3 

1 . 37 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

ORIFICE  ) 

L228 

X 

125.5 

175.0 

30.7 

-9.5 

1.19 

403 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

ORIFICE ) 

L562 

0 

367.5 

407.0 

338.6 

-142.1 

2.47 

403 

AIB 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

ORIFICE  ) 

L484 

♦ 

391.0 

620.0 

543.9 

-80.8 

4.42 

40B 

AIR 

RESISTANCE, 

BENDTSEN, 

WG  150 

L182B 

♦ 

422.  5 

685.0 

616.1 

-84.5 

6.89 

40B 

AIR 

RESISTANCE, 

BENDTSEN, 

WO  150 

L243B 

♦ 

451.4 

694.4 

636.0 

-107.5 

3.68 

40B 

AIR 

RESISTANCE, 

BENDTSEN, 

WG  150 

OUEANS: 

104.8 

150.4 

1.00 

95»  ELLIPSE: 

19.3 

8.7 

WITH 

GAMMA  - 

67  DEGREES 

9 


SHEFF.  UNITS 

130  135  1 40  145  150  155  160  165  170 


flIR  RESISTRNCE,  SHEFFIEFD 


SRMPLE  H48  = 105.  SHEFF . UNITS  SAMPLE  H37  = ISO-  SHEFF . UNITS 


SHEFF.  UNITS 
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REPflRT  Ne.  49G 


1APPI  CeLLABeRATIVE  REFERENCE  PROGRAM 
analysis  T41-1  TABLE  1 

AIR  RESISTANCE.  HIGH  RANGE.  GURLEY  MERCURY  FLOTATION 
DIRECT  READING.  SEC/10  CC.  MERCURY  DENSITY 


SAMPLE 

BELEASE 

SAMPLE 

RELEASE 

BASE 

TEST 

D.- 

1 0 

LAB 

BIO 

70  OBAMS 

PER 

SOUARE  METER 

B47 

62  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDR 

B.SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  22 

1038, 

380. 

1 .80 

412. 

2.  22 

2 035. 

778. 

1.64 

427. 

1 .74 

41G 

a 

LI  22 

L128 

504. 

-154. 

-.73 

153. 

.82 

1396. 

141  . 

.30 

145. 

.59 

41G 

6 

LI  28 

LI  34 

449  . 

-209. 

-.99 

153. 

.62 

550. 

-707. 

-1  .49 

166. 

.75 

41G 

a 

LI  34 

L16  6M 

567. 

-91. 

-.43 

190. 

1.02 

1 544. 

287  . 

.60 

254. 

1.03 

41G 

a 

LI  66M 

LI  95 

305. 

-353. 

-1.67 

104. 

. 56 

555. 

-702  . 

-1 .48 

175. 

.71 

41G 

a 

LI  95 

L202 

637. 

-21  . 

-.10 

147. 

.79 

1278. 

21  . 

.04 

173. 

.71 

41G 

a 

L2  02 

L224 

1003. 

345. 

1 .63 

247. 

1.33 

1783. 

526. 

1.11 

254. 

1 .03 

41G 

a 

L224 

L230 

726. 

v6a« 

.32 

216. 

1.17 

1645. 

386. 

.82 

347. 

1.41 

41G 

a 

L230 

L259 

749. 

91. 

.43 

183. 

.96 

1041  • 

-216. 

-.46 

267. 

1 .09 

41G 

a 

L2  59 

L358 

692. 

34. 

.16 

220. 

1.19 

1379. 

122  . 

.26 

337. 

1 .37 

41G 

a 

L358 

L396T 

673. 

15. 

.07 

156. 

.64 

1136. 

-119. 

-.25 

319. 

1 .30 

41G 

a 

L396T 

L576 

554. 

-104. 

-.49 

46. 

.26 

738. 

-519. 

-1.09 

65. 

.27 

41  G 

a 

L576 

GR.  MEAN 

- 658. 

SEC/10  CC 

GRAND  MEAN 

- 1257. 

SEC/ 10  CC 

TEST 

DETERM INATI0NS 

- 10 

SD  MEANS 

- 211. 

SEC/10  CC 

SD  aP  MEANS 

- 4 74. 

SEC/10  CC 

12 

LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR  - 186.  SEC/10  CC 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  • 12 


AVERAGE  SDR 


246.  SEC/10  CC 


Best  Values:  BIO 

B47 


640  seconds  per  10  cc  mercury 


1300 


density  (direct  reading) 


The  values  reported  here  are  the  time  in  seconds 
required  for  the  displacement  of  10  ml  of  air  through 
an  area  of  1.0  In^  of  the  specimen.  The  values  are 
not  converted  to  100  ml  of  air  nor  to  oil  density. 


REPORT  NO.  49G  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  SEPTEMBER  1977 

ANALYSIS  T41-1  TABLE  2 

AIR  RESISTANCE.  HIGH  RANGE.  GURLEY  MERCURY  FLOTATION 
DIRECT  READING.  SEC/10  CC,  MERCURY  DENSITY 


LAB  MEANS  COORDINATES  AVG 


CaDE 

F 

BIO 

B47 

MAJaB 

MINOR 

fi.  SDR 

VAR 

PBOPERTY— -TEST  I NSTRUMENT---C OND I TION S 

L195 

a 

305. 

555. 

-782. 

79. 

.64 

41G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

PLOTATiaN 

LI  3 4 

a 

449  . 

550. 

-735, 

-57, 

.79 

410 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLOTATieN 

LI  2 8 

a 

504. 

1398, 

76. 

195. 

.71 

41G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

L576 

a 

554. 

736. 

-522. 

-68. 

.26 

41G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

L166M 

a 

567. 

1544. 

236. 

187. 

1.03 

41G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLOTATieN 

L202 

a 

637, 

1278, 

12. 

27, 

.75 

41G 

AIR 

RESISTANCE. 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

L396T 

a 

673. 

1136. 

-105. 

-57, 

1.07 

41G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLeiATION 

L358 

a 

692. 

1379. 

126. 

12. 

1.26 

41G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GUBLEY 

MERCURY 

FLOTATION 

L230 

a 

726. 

1645. 

387. 

75. 

1 • 29 

41G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

L259 

a 

749  . 

1041  . 

-169. 

-163. 

1.03 

41G 

AIR 

RESISTANCE, 

HIGH 

RANGE. 

GURLEY 

MERCURY 

FLeTAriON 

L224 

a 

1003. 

1783. 

614  • 

-134. 

1.18 

41G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GUBLEY 

MERCURY 

FLOTATION 

LI  22 

a 

1038. 

2035. 

863. 

-77, 

1.96 

41G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLOTATiaN 

GMEANS : 

658, 

1257. 

1.00 

95% 

ELLIPSE: 

1519. 

351. 

WITH 

GAMMA  • 

69  DEGREES 

11 


SEC/10  CC 

500  1500  2500 


flIR  RESISTANCE,  GURLEY  HG  EL0TRTI0N 


SAMPLE  BIO  = 658.  SEC/10  CC 
I L. 


SAMPLE  B47  = 1257.  SEC/10  CC 
I \ 1 


+ , X . « N 
CD  ANALYSI 


Q_ 


tlT  IN  GRANO  MEANS 
T41-1 


cn 

CO 


O 


O 


O 


O 


O 


O 


ID 


(D 


O 


O O 


SAMPLE  BIO 


500 


1500 

SEC/10  CC 


2500 


3500 


12 


3EPTEMBEK  1977 


KEP6BT  NO.  49G 


TAPPI  ceLLABOBATIVE  BEFEBENCE  PBaOBAU 
ANALYSIS  T44-1  TABLE  1 
SMSeTHNESS.  PABXER  PBINTSUBF 


SAMPLE 

HEAT 

SET  OFFSET  BOOK 

SAMPLE 

PRINTING 

TEST 

D.  • 1 0 

LAB 

B91 

76  GRAMS 

PER 

SQOABE  METEB 

H44 

84  GRAMS 

PER  SQUARE  METER 

cerE 

MEAN 

DEV 

N.DEV 

SDB 

R.SDB 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

L122 

4.93 

.60 

1.72 

.25 

1 .30 

5.  64 

.28 

.62 

• 08 

.61 

44P 

e 

LI  22 

LI  62 

4.43 

.10 

.29 

.19 

1 . 01 

5.86 

.31 

.89 

• 15 

1.41 

44P 

e 

LI  82 

LI  83 

3.89 

-.44 

-1.26 

.11 

. 58 

4.99 

-.57 

-1.65 

.11 

1 .05 

44P 

e 

LI  63 

L223 

4.31 

-.02 

-.06 

.09 

.46 

5.60 

.24 

.70 

• 08 

.79 

44P 

e 

L223 

L2ea 

4.95 

• 62 

1.78 

.24 

1.25 

6.93 

1.37 

3.99 

.17 

1.63 

44  P 

« 

L2B6 

L317 

4.12 

-.21 

-.60 

.26 

1.38 

5.40 

-.16 

-.46 

.09 

.90 

44P 

6 

L317 

L568 

4.30 

-.03 

-.09 

.24 

1.27 

5.45 

-.1 1 

-.31 

• 11 

1 .03 

44  P 

e 

L566 

GR.  MEAN 

• 4.33 

MICR6NS 

GRAND  MEAN 

• 5.56 

MICRONS 

TEST 

' DETERMINATIONS 

- H 

SD  MEANS 

• .35 

MICRONS 

SD 

OF  MEANS 

• .34 

MICRONS 

6 

LABS  IN 

GRAND 

MEANS 

AVEBAGE  SDB  • 


.19  BICBeNS 


AVERAGE  SDR  • 


.10  MICRONS 


TOTAL  NDMBEB  OF  LABOBATOBIES  BEFOBTING 


The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results!  288. 


BE  PORT  NO.  49G  TAFPI  COLLABORATIVE  REFERENCE  PROGRAM  SEPTEMBER  1977 

ANALYSIS  T44-1  TABLE  Z 
SMOOTHNESS.  PABIEB  PRINTSURP 


LAB  MEANS  COORDINATES  AVG 


CODE 

F 

B91 

H44 

MAJOR 

MINOR 

B.SDB 

VAR 

PR0PERTT-- 

-TEST 

INSTRUMENT- --CONDITIONS 

LI  83 

e 

3.89 

4.99 

-.71 

-.10 

.82 

44P 

SMOOTBNESS. 

PARKER 

PRTNTSURF 

L3l  7 

8 

4.12 

5.  40 

-.26 

.03 

1 .14 

44P 

SM66TBNESS. 

PARKER 

PHINTSURF 

Lsee 

e 

4.30 

5.45 

-.10 

-.06 

1.15 

44P 

SMOOTHNESS. 

PARKER 

PRINTSURF 

L223 

e 

4.31 

5.  80 

• 16 

.19 

.63 

44P 

SMOOTHNESS. 

PARKER 

PRIKTSURF 

LI  82 

0 

4.43 

5.86 

• 29 

.15 

1.21 

44P 

SMOOTHNESS. 

PARKER 

PRINTSURF 

L122 

0 

4.93 

5.  84 

.63 

-.22 

1 .05 

44P 

SM60 IBNESS. 

PARKER 

PRINTSURF 

L288 

0 

4.95 

6.93 

1.40 

.54 

1.44 

44P 

SMOOTHNESS. 

PARKER 

PRINTSURF 

GMEANS : 

4.33 

5.56 

1.00 

95% 

ELLIPSE: 

1.94 

.64 

WITH 

GAMMA  * 44  DEGREES 

13 


SEPTEHBEK  19T7 


HEPOHT  N«.  49G  lAPPI  CeLLABeBATIVE  BEFBEENCE  PHOGEAM 

ANALYSIS  T45-1  TABLE  1 
SMefiTHNESS.  SHEFFIELD  UNITS 
SHEFFIELD  TESTEE  IS  STANDABD  FflE  THIS  ANALYSIS 


LAB 

SAMPLE 

B91 

BEAl 

76  GSAMS 

SET  OFFSET  BOOK 
i PEB  SCBABE  UBTEB 

SAMPLE 

H44 

84  OBAMS 

PSINTINO 

PES  SQUABE  HETEB 

TEST 

D.  ' 

■ IS 

C0DE 

MEAN 

EEV 

N.DEV 

SDB 

B.SDS 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDB 

VAR 

F 

LAB 

LI  00 

131 . 7 

5.4 

.68 

10.8 

1,06 

272,3 

13,6 

1,14 

11.1 

1.20 

45S 

0 

LI  00 

LI  07 

135.0 

8.7 

1 .06 

11,5 

1,14 

275.7 

17,0 

1.43 

9.4 

1.02 

45S 

0 

LI  07 

LI  08 

128.7 

2.4 

.30 

14.3 

1,43 

269.5 

10.9 

• 91 

6.4 

.69 

45S 

a 

LI  08 

LI  14 

131.5 

5.2 

.65 

12.2 

1,21 

268.0 

9.3 

.78 

9.2 

1,00 

ASS 

o 

LI  14 

LI  15 

113.3 

-13.0 

-1.61 

4.1 

,41 

239.0 

-19.7 

-1  .65 

1 0.0 

1.09 

453 

o 

LI  15 

L121 

122.4 

-3.9 

• .48 

9,6 

.95 

260.3 

1.7 

.14 

10.6 

1.15 

45S 

e 

LI  21 

L122 

127.1 

.8 

.10 

7,9 

.79 

259.9 

1,2 

.10 

9.9 

1 .06 

458 

0 

LI  22 

LI  23 

119.5 

-6,8 

-.85 

11.3 

1,12 

251.7 

-7.0 

-.59 

12.8 

1.39 

458 

e 

LI  23 

LI  24 

125.4 

-.9 

-.11 

11,7 

1,16 

231.0 

-27.7 

-2.32 

8,2 

.89 

458 

* 

L124 

LI  2 5 

131.7 

5,4 

.67 

9.2 

.91 

254,0 

-4.7 

-.39 

12.0 

1.30 

458 

0 

L125 

L126 

125.2 

-1,1 

-.14 

10.0 

.99 

291  .4 

32.7 

2.75 

8.6 

.94 

458 

# 

L126 

L128 

132.3 

6,0 

.75 

11.0 

1,09 

254,3 

-4.3 

-.36 

5.3 

• 58 

458 

6 

L128 

L132 

128.4 

2.1 

.26 

10.1 

1.00 

260.1 

1.5 

.12 

1 0.5 

1.14 

458 

0 

LI  32 

L134 

129.3 

3.0 

.38 

11.8 

1.18 

267.3 

8.6 

.72 

10.3 

1.11 

458 

0 

LI  34 

LI  39S 

139.5 

13,2 

1 .65 

7.8 

.78 

264,7 

6.0 

,50 

9.0 

,97 

458 

0 

LI  398 

LI  4 6 

140.8 

14.5 

1.81 

9.9 

,98 

257.9 

-.8 

-.07 

7.3 

,79 

45S 

6 

L146 

LI  50 

133.3 

7.0 

.88 

17.9 

1,78 

271  .3 

12.7 

1.06 

9.2 

.99 

458 

0 

L150 

L152 

131.0 

4,7 

.59 

10.7 

1 . 07 

254.0 

-4.7 

-.39 

e.  3 

• 90 

45S 

0 

L152 

L153 

140.8 

14,5 

1.81 

10.9 

1,06 

283.7 

25.0 

2.10 

10.6 

1,15 

458 

0 

L1S3 

HS7 

143.1 

16.8 

2.10 

11.0 

1,10 

269,1 

10.4 

.87 

8.1 

.68 

458 

0 

L157 

LI  58 

120.7 

-5.6 

-.70 

7.3 

.72 

246,0 

-10,7 

-.89 

10.8 

1,17 

458 

0 

H 58 

LI  59 

134.  1 

7.8 

.98 

15.4 

1 .53 

250,7 

-8.0 

-.67 

9,3 

1 ,01 

45S 

0 

LI  59 

L162 

120.3 

-6.0 

-.74 

6.7 

.66 

255.3 

-3.3 

-.28 

6.7 

.72 

458 

0 

LI  62 

LI  6 6 

124.7 

-1.6 

-.20 

9.3 

.93 

249.0 

-9.7 

-.81 

7.4 

.80 

458 

0 

LI  66 

L167 

118.5 

-7.8 

-.97 

3.7 

.36 

251.3 

-7.4 

-.62 

3.5 

. 38 

458 

0 

LI  67 

L173B 

120.3 

-6.0 

-.74 

*'.4 

.74 

249.7 

-9.0 

-.75 

6.9 

.75 

458 

0 

L173B 

L176S 

128.4 

2,1 

.26 

6.8 

.68 

320.5 

61 . 8 

5.19 

5.4 

.58 

458 

« 

LI  768 

L183S 

119.6 

-6.7 

-.83 

9,3 

.92 

263.0 

4.  3 

.36 

8.9 

.97 

4 58 

0 

LI  838 

L190C 

127.5 

1,2 

.15 

11.5 

1.14 

249.9 

-8,8 

-.74 

8.0 

• 86 

45S 

0 

LI  90C 

L190R 

132.4 

6.1 

.76 

11.0 

1.10 

258.5 

-.1 

-.01 

8.0 

.87 

458 

0 

LI  90R 

L195 

1 18.9 

-7.4 

-.92 

1 0.7 

1 .06 

242.4 

-16.3 

-1 .36 

10,3 

1 .12 

458 

0 

LI  95 

L203 

127.0 

.7 

.09 

■^.7 

.77 

247.7 

-1  1.0 

-.92 

8.4 

• 91 

458 

0 

L2  03 

L21  1 

121.7 

-4,6 

-.57 

1 0.6 

1 .05 

249.1 

-9,6 

-.81 

8.5 

.92 

458 

0 

L211 

L21  3 

122.3 

-4.0 

-.50 

12.0 

1.19 

240.5 

-18.1 

-1,52 

11.3 

1.23 

458 

a 

L213 

L223 

113.7 

-12.6 

-1.56 

6,5 

.64 

240.4 

-18.3 

-1  .53 

10.3 

1.12 

458 

0 

L223 

L224 

138.1 

11.6 

1.47 

10.6 

1 . 05 

261 , 7 

3.0 

• 25 

15.2 

1.65 

458 

0 

L224 

L226B 

130.9 

4.6 

.57 

15.4 

1 • 54 

264.6 

5,9 

.50 

7.8 

.85 

458 

0 

L226B 

L228 

134.3 

8.0 

1 .00 

11.6 

1.16. 

262.0 

3,3 

• 28 

10.7 

1.16 

458 

0 

L228 

L230S 

127.9 

1 .6 

.20 

9.3 

,92 

260.0 

1.3 

.11 

10.0 

1.09 

458 

0 

L230S 

L231 

138.1 

11.8 

1.48 

8.8 

, 87 

264.5 

5.8 

.49 

11.2 

1.22 

458 

0 

L231 

L232S 

119.0 

-7,3 

-.91 

9.7 

• 96 

267.7 

9.0 

.76 

6.2 

.68 

458 

0 

L232S 

L241 

133.  5 

7.2 

.89 

10.9 

1,06 

274,5 

15.8 

1 .33 

14.1 

1.53 

458 

0 

L241 

L249 

116.9 

-9.4 

-1.16 

7.5 

.75 

249.9 

-8,7 

-.73 

4.1 

• 44 

458 

0 

L249 

L254 

129.9 

3.6 

.45 

8.6 

.85 

245.7 

-13.0 

-1.09 

6.0 

• 65 

458 

o 

L2  54 

L25  5 

114.9 

-11.4 

-1.41 

4.7 

.46 

248.5 

-10.2 

-.86 

6,4 

.70 

458 

a 

L2  55 

L257A 

109.3 

-17,0 

-2.11 

12.2 

1.21 

250.7 

-8.  0 

-.67 

10,5 

1.13 

458 

0 

L257A 

L257B 

108.  C 

-18.3 

-2.20 

9.5 

.95 

266.0 

7.3 

• 62 

13.5 

1.47 

458 

* 

L257B 

L257C 

109.0 

-17.3 

-2.15 

12.2 

1.22 

247.5 

-11.1 

-.93 

8,3 

.95 

458 

0 

L257C 

L259 

1 33.6 

7.3 

.91 

15.2 

1,51 

274.3 

15.7 

1.32 

8,  6 

.94 

458 

0 

L2S9 

L260 

117.6 

-8.7 

-1.08 

4.8 

,47 

246.3 

-10.3 

-.87 

4.5 

.49 

458 

0 

L260 

L261 

124.7 

-1.6 

-.20 

9.1 

.90 

2 64.9 

6.2 

.52 

9.7 

1 .05 

458 

0 

L261 

L262 

128.5 

2,2 

.28 

6.8 

.66 

266.5 

7.8 

• 66 

8.7 

.94 

458 

0 

L262 

L275 

130,6 

4,3 

.54 

12.5 

1.24 

270.0 

11  .3 

.95 

7.8 

.85 

45S 

0 

L2  75 

L277 

143.5 

17.2 

2.15 

8.4 

• 84 

275.3 

16,7 

1 .40 

11.5 

1.25 

458 

0 

L277 

L273 

126.9 

• 6 

.07 

9.2 

.92 

258,0 

-.7 

-.06 

10.  1 

1.10 

4SS 

0 

L278 

L281 

125.9 

-,4 

-.04 

11,0 

1.10 

253.7 

-5.0 

-.42 

8.2 

• 89 

458 

0 

L261 

L285 

127.0 

.7 

.09 

7,7 

.77 

258.3 

-.3 

-.03 

12.6 

1.39 

458 

0 

L2  85 

L288 

129.  3 

3.  0 

.37 

lO.S 

1.05 

NO  DATA 

REP0BTED 

FOB  SAMPLE  H44 

458 

M 

L288 

L29  0 

144.2 

17.9 

2.23 

9.4 

,93 

236,3 

-22.3 

-1.87 

9.3 

1.01 

458 

X 

L290 

L291  S 

125.  1 

-1.2 

-.15 

14,5 

1.44 

268.1 

9.5 

.80 

7.  1 

.77 

458 

0 

L291  8 

L297 

126.3 

,0 

.01 

12,3 

1 .22 

252.0 

-6.7 

-.56 

11.3 

1.23 

458 

0 

L297 

L305 

124.3 

-2.0 

-.25 

5.4 

.54 

244.8 

-13,9 

-1.16 

8.  6 

.95 

458 

0 

L30S 

L308 

124,7 

-1,6 

-.20 

1 0,5 

1.04 

253,9 

-4,  8 

-.40 

1 0,7 

1 .16 

458 

0 

L308 

L312 

121 . 5 

-4.8 

-.59 

10,3 

1.02 

287.5 

26.8 

2.42 

3.9 

.42 

458 

* 

L312 

L317 

116,1 

-10,2 

-1.26 

11,0 

1,09 

260.9 

2.2 

• 19 

6.4 

.70 

458 

0 

L31  7 
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BEP6RT  Ne.  490  TAFPl  ceLLABQBATI V£  BEFEBENCE  PBOOBAM 

ANALYSIS  T45-1  TABLE  1 
SMU0TBNESS.  SBBFFIELD  UNITS 
SBEFFIELD  TESTER  IS  STANDABD  F0B  THIS  ANALYSIS 


SAMPLE 

BEAT 

SET  OFFSET  BOOK 

SAMPLE 

PBINTING 

TEST 

D.-  15 

LAB 

B91 

76  GRAMS 

1 PEB  : 

SQUARE  METBB 

H44 

64  GBAMS  PEB  SQUABE  HETEB 

C6DE 

MEAN 

DEV 

N.DEV 

SDB 

B.  SDB 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAB 

F 

LAB 

L31  e 

126.0 

-.3 

-.04 

11.5 

1.15 

267.  1 

8.4 

.71 

ll.l 

1.21 

45S 

0 

L318 

L321 

114.3 

-12.0 

-1.49 

8.6 

.68 

260.7 

2.0 

.17 

6.0 

.87 

45S 

6 

L321 

L323 

133.  6 

7.3 

.91 

7.0 

.70 

246.7 

-12.0 

-1.01 

14.2 

1.54 

45S 

G 

L323 

L326 

124.9 

-1.4 

-.17 

7.9 

.78 

236.1 

-22.5 

-1.89 

7.8 

.85 

ASS 

e 

L326 

L328 

122.  1 

-4.2 

-.52 

10.8 

1. 07 

251.5 

-7.2 

-.60 

8.9 

.97 

ASS 

G 

L328 

L341 

131.9 

5.6 

.69 

10.6 

1.08 

257.9 

-.7 

-.06 

9.  1 

.99 

458 

G 

L341 

L342 

129.4 

3.1 

.39 

9.0 

.89 

271.7 

13.0 

1.09 

9.0 

.98 

453 

6 

L342 

L349 

123.  6 

-2.5 

-.31 

11.8 

1.17 

260.3 

1.6 

.13 

13.8 

1.50 

458 

0 

L349 

L352 

139.7 

13.4 

. 67 

10.1 

1.00 

267.7 

9.0 

.76 

6.4 

.91 

458 

0 

L352 

L360 

119.5 

-6.8 

-.85 

12.8 

1.27 

261  .9 

3.2 

.27 

6.9 

.96 

458 

0 

L360 

L366 

136.8 

10.5 

1.31 

13.1 

1.30 

266.3 

7.7 

.64 

12.3 

1.34 

458 

a 

L366 

L370 

129.  1 

2.8 

.35 

9.5 

.94 

257.2 

-1.5 

-.12 

6.8 

.96 

45S 

0 

L370 

L376 

131.1 

4.8 

.60 

9.6 

.96 

255.7 

-3.0 

-.25 

8.  0 

. 87 

45S 

0 

L3  76 

L378 

lie.  1 

-8.2 

-1.02 

9.8 

.97 

235.9 

-22.8 

-1.91 

12.6 

1.37 

45S 

0 

L378 

L380 

121 . 3 

-5.0 

-.62 

10.1 

1.00 

250.4 

-8.3 

-.69 

7.8 

.85 

45S 

0 

L3  80 

L382 

125.9 

-.4 

-.04 

1 1 .9 

1.19 

267.9 

9.3 

.78 

9.  1 

.99 

45S 

0 

L382 

L390 

127.  1 

. 6 

.10 

10.6 

1.06 

260.9 

2.2 

.19 

8.9 

.96 

458 

0 

L390 

L575 

132.  a 

6.5 

.81 

9.8 

.97 

262.9 

24.3 

2.04 

6.9 

.97 

45S 

0 

L575 

L587 

111.0 

-15.3 

-1 .90 

6.3 

.63 

240.0 

-18.7 

-1.57 

9.3 

1 .00 

458 

0 

L587 

L597 

119.0 

-7.3 

-.91 

12.2 

1.21 

261  .4 

2.7 

.23 

8.4 

.91 

45S 

0 

L597 

GK.  MEAN 

- 126.3 

SBEFF.  UNITS 

GfiAND  MEAN  - 

258.7 

SHEFF.  1 

UNITS 

TEST  DETERMINATIONS 

• 1! 

SD  MEANS 

- 8.0 

SHEFF.  UNITS 

SD 

OF  MEANS  • 

11.9 

SHEFF*  UNITS 

82  LABS  IN 

GRAND 

MEANS 

AVEBAOE  SDB 

• 10.1  SHEFF.  UNITS 

AVERAGE  SDR  • 

9.2 

SHEFF.  UNITS 

L174 

230.  7 

104.4 

13.01 

7.7 

.77 

310.0 

51.3 

4.31 

8.8 

• 96 

4SB 

LI  74 

TOTAL  NUMBER  OF  LABOSATOHIES  BEPOBIINO  • 66 

Best  Values:  B91  127  + 13  Sheffield  Units 
H44  258  T 17  Sheffield  Units 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  176S. 
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BEPeaX  NO.  49G  XAPPI  COLLABOBAT I VE  BEFEBENCE  PBOGBAM 

ANALYSIS  T45-1  TABLE  2 
SHeOTHNESS.  SHEFFIELD  UNITS 
SEEFFIELD  XESTEB  IS  STANDABO  FOB  THIS  ANALYSIS 


LAB 

MEANS 

C00KD1NA1ES 

AVG 

CODE 

F 

B91 

H44 

MAJOB 

BINaB 

B.SDfi 

VAB 

PB0PEBTY— 

-TEST  INSTBUMENT---C0NDITI0NS 

L257B 

* 

106.0 

266.  0 

-.8 

19.7 

1.21 

45S 

3U06TBNESS. 

SHEFFIELD 

L257C 

0 

109.0 

247.5 

-17.3 

11.2 

1.08 

45S 

3M00TBNESE. 

SHEFFIELD 

L257A 

0 

109.3 

250.7 

-14.3 

12.2 

1.17 

45S 

SU00TBNE3S, 

SHEFFIELD 

L567 

0 

111.0 

240.0 

-23.3 

6.3 

• 82 

45S 

SU0eTfiNE3S« 

SHEFFIELD 

LI  15 

0 

113.3 

239.0 

-23.2 

3.7 

.75 

45S 

SU00THNESS« 

SHEFFIELD 

L223 

0 

113.7 

240  .4 

-21.8 

3.9 

.66 

45S 

31I00TBNESS, 

SHEFFIELD 

L321 

0 

114.3 

260.7 

-3.1 

11.7 

.87 

45S 

SM00TBNE33. 

SHEFFIELD 

L255 

0 

114.9 

248.5 

-14.0 

6.2 

.58 

45S 

SM60TflNESS. 

SHEFFIELD 

L317 

0 

116.1 

260.9 

-2.2 

10.2 

.90 

45S 

SM0OTBNESS, 

SHEFFIELD 

L249 

0 

116.9 

249.9 

-11.8 

4.9 

.59 

45S 

SM00THNES3, 

SHEFFIELD 

L260 

0 

117.6 

248.  3 

-13.0 

3.7 

.48 

45S 

SMeOlBNESS. 

SHEFFIELD 

L378 

0 

118. 1 

235.9 

-24.1 

-1.9 

1.17 

45S 

SU00TBNES3. 

SHEFFIELD 

L167 

0 

118.5 

251.3 

-10.0 

4.1 

.37 

45S 

SH00TBNESS, 

SHEFFIELD 

LI  9 5 

0 

118.9 

242.4 

-17.8 

.0 

1.09 

45S 

3M00TBNE33« 

SHEFFIELD 

L597 

0 

119.0 

261. 4 

-.5 

7.8 

1.06 

45S 

SM60TBNE33, 

SHEFFIELD 

L232S 

0 

119.0 

267.7 

5.2 

10.3 

• 62 

45  3 

SU00TBNE3S. 

SHEFFIELD 

L360 

0 

119.5 

261.9 

.1 

7.5 

1.12 

45S 

SU007BNEES^ 

SHEFFIELD 

LI  2 3 

0 

119.5 

251.7 

-9.2 

3.3 

1.25 

45S 

SM00TBNES5, 

SHEFFIELD 

L183S 

0 

119.6 

263,0 

1 .2 

7.9 

.94 

45S 

SM00TUNESS, 

SHEFFIELD 

L173B 

0 

120.3 

249.7 

-10.6 

1.7 

.75 

45S 

SU00TBNE3S. 

SHEFFIELD 

LI  62 

0 

120.3 

255.  3 

-5.5 

4.1 

.69 

45S 

SM00TBNES3, 

SHEFFIELD 

LI  58 

0 

120.7 

248.0 

-12.0 

.7 

.95 

45S 

SM00TBMES3, 

SHEFFIELD 

L380 

0 

121.3 

250.4 

-9.6 

1.1 

.93 

453 

SM00TBNE3S, 

SHEFFIELD 

L312 

« 

121.5 

287.5 

24.3 

16.2 

.72 

45S 

3M0OTBNES3, 

SHEFFIELD 

L211 

0 

121.7 

249.1 

-10.6 

.2 

.99 

453 

SM00TBNES3. 

SHEFFIELD 

L328 

0 

122*1 

251. 5 

-8.3 

.8 

1 .02 

453 

3U00TBNESS. 

SHEFFIELD 

L213 

0 

122.  3 

240.  5 

-18.2 

-3.8 

1.21 

453 

S1I00TBNESS« 

SHEFFIELD 

L121 

0 

122.4 

260.3 

-.1 

4.2 

1.05 

453 

SM00TBNE33, 

SHEFFIELD 

L349 

0 

123.8 

260.3 

.4 

2.9 

1.34 

45S 

SMeOTBNESS, 

SHEFFIELD 

L305 

0 

124.3 

244.8 

-13.5 

-3.9 

.75 

453 

3M00TBNESS, 

SHEFFIELD 

L166 

0 

124.7 

249.0 

-9.5 

-2.5 

,86 

45S 

SllOeTBNESS. 

SHEFFIELD 

L308 

0 

124.7 

253.9 

-5.0 

-.5 

1.10 

453 

3il001BNESS, 

SHEFFIELD 

L261 

0 

124.7 

264,9 

5.0 

4.0 

• 98 

453 

SM00TBNESS« 

SHEFFIELD 

L32  6 

0 

124.9 

236.1 

-21 . 1 

-8.0 

.81 

453 

SM00TBNE3S, 

SHEFFIELD 

L291S 

0 

125.  1 

266.  1 

8.  1 

5.0 

1.11 

453 

SH001BNESS, 

SHEFFIELD 

L126 

« 

125.2 

291  .4 

29.4 

14.5 

.96 

453 

3M00THNESS, 

SHEFFIELD 

LI  2 4 

« 

125.4 

231.0 

-25.6 

-10.6 

1.03 

453 

SM00TBNES3, 

SHEFFIELD 

L362 

0 

125.9 

267.9 

8.3 

4.1 

1 .09 

453 

SM00TBNE3S, 

SHEFFIELD 

L281 

0 

125.9 

253.7 

-4.7 

-1.7 

.99 

453 

SM0OTBNE3S. 

SHEFFIELD 

L31  8 

0 

126.0 

267.1 

7.5 

3.7 

1.18 

453 

SMOeiBNESS, 

SHEFFIELD 

L297 

0 

126.3 

252 . 0 

-6.1 

-2.8 

1 .23 

453 

SB007BNE3S, 

SHEFFIELD 

L278 

0 

126.9 

258.0 

-.4 

-.8 

1.01 

453 

SU0O1BNES3, 

SHEFFIELD 

L203 

0 

127.0 

247.  7 

-9.7 

-5.2 

. 64 

453 

SM001BNE&S. 

SHEFFIELD 

L285 

0 

127.0 

258.  3 

-.0 

-.8 

1.08 

453 

3M00TBNESS« 

SHEFFIELD 

L390 

0 

127.  1 

260.9 

■ 2.3 

.2 

1.01 

453 

SM00TBNESS, 

SHEFFIELD 

L122 

0 

127.  1 

259.9 

1.4 

-.2 

. 93 

453 

SII00TBNESS. 

SHEFFIELD 

H90C 

0 

127.5 

249,9 

-7.5 

-4.7 

1 .00 

453 

SU001RNESS. 

SHEFFIELD 

L230S 

0 

127,9 

260.  0 

1.9 

-.9 

1.00 

453 

SU00THNESS. 

SHEFFIELD 

L176S 

0 

128.  4 

320.5 

57.2 

23.5 

.63 

453 

SU001BNESS. 

SHEFFIELD 

L132 

0 

128.  4 

260.  1 

2.2 

-1.3 

1.07 

453 

SMOOIBNESS, 

SHEFFIELD 

L262 

0 

128.5 

266.  5 

8.0 

1.2 

. 81 

453 

SM00TBNE3S, 

SHEFFIELD 

LI  08 

0 

128.7 

269.  5 

10.9 

2.2 

1.06 

453 

3U00TBNES3. 

SHEFFIELD 

L370 

0 

129.1 

257.2 

-.2 

-3.1 

.95 

453 

3U00TBNES3, 

SHEFFIELD 

L288 

M 

129.3 

1.05 

453 

3MO01BNESS, 

SHEFFIELD 

LI  3 4 

0 

129.3 

267.3 

9.1 

.8 

1.15 

453 

SM001BNE33. 

SHEFFIELD 

L342 

0 

129.4 

271.7 

13.1 

2.5 

.93 

453 

SM00TBNES3. 

SHEFFIELD 

L254 

0 

129.9 

245.  7 

-10.3 

-8.7 

.75 

453 

SU00TBNES3. 

SHEFFIELD 

L27  5 

0 

130.6 

270.0 

12.1 

.7 

1.04 

453 

3U00TBNE3S, 

SHEFFIELD 

L226B 

0 

130.9 

264.6 

7.3 

-1.7 

1.19 

453 

SM001BNESS. 

SHEFFIELD 

LI  52 

0 

131.0 

254.0 

-2.3 

-6.2 

,98 

453 

SU60TBNESS, 

SHEFFIELD 

L376 

0 

131.1 

256,  7 

-.8 

-5.6 

.91 

453 

SM06TBNE3S. 

SHEFFIELD 

LI  14 

0 

131.5 

268.  0 

10.7 

- .9 

1.11 

453 

SlieCTBNESS. 

SHEFFIELD 

H2S 

0 

131.7 

254.0 

-2.0 

-6.8 

1.11 

453 

3M00TBNES3. 

SHEFFIELD 

LI  00 

0 

131.7 

272.3 

14.6 

.6 

1.14 

453 

SU00TBNES3, 

SHEFFIELD 

L341 

0 

131.9 

257.9 

1.6 

-5.4 

1 .03 

453 

SU00TfiNES£. 

SHEFFIELD 
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REP6HT  Ne.  490 


SEPTEMBER  1977 


TAFPI  ceiXABORATIVE  BEFEKENCE  PSeORAM 
ANALYSIS  T45-1  TABLE  2 
SMOaiENESS.  SHEFFIELD  UNITS 
SHEFFIELD  TESTER  IS  STANDARD  FOR  THIS  ANALYSIS 

LAB  MEANS  CeOBDINATES  AVG 


CADE 

F 

B91 

H44 

MAJOR 

MINOR 

fi.SDfi 

VAB 

PBePEBTX— -TEST  INSTRUkENT---CaNDlTI6NS 

L128 

0 

132.3 

254.3 

-1.5 

-7.3 

.83 

45S 

SMOOTHNESS. 

SHEFFIELD 

L190R 

G 

132.  4 

258.5 

2.4 

-5.6 

• 98 

45S 

SMOOTHNESS, 

SHEFFIELD 

L575 

0 

132.8 

282.9 

24.8 

4.0 

.97 

45S 

SMOOTHNESS, 

SHEFFIELD 

L150 

e 

133.  3 

271.3 

14.5 

-1.2 

1.39 

45S 

SMOOTHNESS. 

SHEFFIELD 

L241 

e 

133.5 

274.  5 

17.4 

-.0 

1.31 

45S 

SMOOTHNESS. 

SHEFFIELD 

L323 

e 

133.  6 

246.  7 

-7.9 

-11.6 

1.12 

45S 

SMOOTHNESS. 

SHEFFIELD 

L259 

a 

133.6 

274.3 

17.3 

-.2 

1.22 

45S 

SMOOTHNESS, 

SHEFFIELD 

U59 

a 

134.  1 

250.7 

-4.1 

-10.4 

1.27 

45S 

SMOOTHNESS, 

SHEFFIELD 

L228 

e 

134.3 

262.0 

6.4 

-6.0 

1.16 

45S 

SMOOTHNESS, 

SHEFFIELD 

L107 

0 

135.0 

275. 7 

19.1 

-.9 

1.08 

45S 

SMOOTHNESS. 

SHEFFIELD 

L366 

a 

136.8 

266.3 

11  .3 

-6.4 

1.32 

ASS 

SMOOTHNESS. 

SHEFFIELD 

L224 

a 

138.  1 

261. 7 

7.6 

-9.5 

1.35 

453 

SMOOTUNESE. 

SHEFFIELD 

L231 

a 

138.1 

264.5 

10.2 

-8.4 

1.04 

453 

SMOOTHNESS. 

SHEFFIELD 

L139S 

a 

139.5 

264.  7 

10.9 

-9.6 

.87 

ASS 

SMOOTHNESS. 

SHEFFIELD 

L352 

a 

139.7 

267.7 

13.7 

-8.5 

.96 

453 

SMOOTHNESS. 

SHEFFIELD 

LI  48 

a 

140.8 

257.9 

5.2 

-13.6 

.89 

453 

SMOOTHNESS, 

SHEFFIELD 

L153 

a 

140.8 

283.7 

28.8 

-2.9 

1.12 

453 

SMOOTHNESS. 

SHEFFIELD 

L157 

a 

143.  1 

269.1 

16.4 

-11.1 

.99 

453 

SMOOTHNESS, 

SHEFFIELD 

L277 

a 

143.5 

275.3 

22.3 

-8.9 

1 . 04 

453 

SMOOTHNESS. 

SHEFFIELD 

L290 

X 

144.  2 

236.3 

-13.0 

-25,5 

.97 

45S 

SMOOTHNESS. 

SHEFFIELD 

L174 

♦ 

230.7 

310.0 

89.7 

-74.1 

.86 

ASK 

SMOOTHNESS, 

SHEFFIELD.  NGN-STANDARD  INSTBOMENT 

GUEANS: 

126.3 

258.7 

1.00 

95%  ELLIPSE: 

31.9 

16.8 

9ITB 

OAUUA  - 65  DEGREES 
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SHEFF.  UNITS 

220  230  240  250  260  270  280  290  300 


SMOOTHNESS,  SHEFFIELD 


SAMPLE  B91  = 126.  SHEFF  . UNITS  SAMPLE  H44  = 259-  SHEFF  . UNITS 


SHEFF.  UNITS 
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HEPSBT  Ne.  49G  lAPPI  COLLABflHAT I VE  BEPBKENCE  PHSOBAE  SEPTEMBEB  1977 

ANALYSIS  T45-2  TABLE  1 
SMOATHNESS  . BEKS  SECONDS 

TAPPI  SOCGESTED  UETBOD  T479  SD-71,  SNOOTBNESS  OF  PAPEB  ( BEKK  tlETBOD) 


SAMPLE 

BEAT 

SET  OFFSET  BOOK 

SAMPLE 

PRINTING 

TEST 

D.' 

' 15 

LAB 

B91 

76  GRAMS 

FEB 

SQUABE  METEB 

B44 

84  GBAMS 

PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

MEAN 

DEV 

N.DEV 

SDB 

B.  SDB 

VAR 

F 

LAB 

U39B 

48.40 

1 .97 

.44 

6.58 

1.32 

17.77 

3.34 

1 .94 

1.27 

1 .56 

4SK 

6 

L139B 

L162 

45.67 

-.76 

-.17 

7.60 

1.17 

15.33 

.90 

• 52 

1.11 

1.37 

45K 

0 

L162 

LI  76 

49.13 

2.71 

.60 

5.18 

. 80 

13.08 

-1.35 

-.78 

.42 

.51 

ASK 

6 

LI  76 

LI  62K 

49.53 

3.11 

.69 

5.91 

.91 

12.92 

-1.51 

-.87 

.50 

.61 

4 5K 

6 

L182K 

H90C 

40.00 

-6.42 

-1.42 

6.82 

1.35 

11.93 

-2.50 

-1  .45 

.69 

.85 

45E 

0 

L190C 

L230B 

45.47 

-.96 

-.21 

6.86 

1.05 

13.80 

-.63 

-.36 

1.01 

1 . 25 

45K 

0 

L230B 

L232B 

41.47 

-4.96 

-1.10 

5.24 

.60 

13.09 

-1.34 

-.77 

.57 

.70 

ASK 

0 

L232B 

L243K 

50.60 

4.18 

.92 

6.95 

1.07 

15.93 

1.50 

.87 

.61 

.75 

ASK 

0 

L243K 

L274 

49.50 

3.07 

.68 

4.05 

.62 

12.88 

-1.55 

-.90 

.66 

.82 

ASK 

0 

L274 

L291E 

51.27 

4.64 

1.07 

7.94 

1.22 

15.93 

1 .50 

.67 

1.58 

1 .94 

ASK 

0 

L291K 

LSei 

48.67 

2.24 

.50 

6.37 

• 98 

15.40 

.97 

.56 

.74 

.91 

ASK 

6 

L581 

L676 

37.40 

-9,03 

-2.00 

4.63 

.71 

15.07 

.64 

.37 

.59 

.73 

ASK 

0 

L676 

OR.  MEAN 

- 46.42 

BEKK  SECONDS 

GRAND  MEAN  • 

14.43 

BEKK  SECONDS 

TEST  DETERMINATIONS 

• 15 

SD  MEANS 

• 4.  52 

BEKK  SECONDS 

SD 

OF  MEANS  • 

1.73 

BEKK  SECONDS 

12  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR 

• 6.51 

BEKK  SECONDS 

AVEBAGE  SDB  • 

.81 

BEKK  SECONDS 

L182G 

1 C7.50 

61.08 

13.50 

11  .38 

1.75 

35.50 

21.07 

12.21 

.84 

1.03 

ASH 

♦ 

L182G 

L250M 

40.07 

-6.36 

-1.41 

9.05 

1.39 

12.72 

-1.71 

-.99 

1 .45 

1.78 

45L 

♦ 

L250M 

L251 

42.60 

-3.62 

-.85 

7.73 

1.19 

13.81 

-.62 

-.36 

.75 

• 92 

45L 

L251 

L368 

206.27 

159.85 

35.34 

30.48 

4.68 

43.29 

28.86 

16.72 

5.38 

6.62 

45B 

♦ 

L388 

TOTAL  NUUBEB  OF  LABOBATOBIES  SEPOBTING  • 16 

Best  Values : B91  47+8  Bekk  seconds 

H44  14+3  Bekk  seconds 


BEP0BT  NO.  49G 


TAPPI  COLLABOBATI VE  BEFEBENCE  PBOGBAU 
ANALYSIS  T45-2  TABLE  2 
SUeOTBNESS  . BEKK  SECONDS 

TAPPI  SUGGESTED  METHOD  T479  SD-71,  SMOOTHNESS  OF  PAPEB  < BEKK  METHOD) 


SEPTEMBEB  1977 


LAB 

CODE 

F 

MEANS 
B91  H44 

COORDINATES 
MAJOR  MINOR 

AVG 
B.  SDB 

VAR 

PROPERTY— 

-TEST 

INSTRUMENT--' 

L676 

0 

37.40 

1 5.07 

-8.86 

1.82 

.72 

ASK 

SMOOTHNESS. 

BEKK 

L19  0C 

0 

40.00 

11.93 

-6.7  0 

-1.63 

1.10 

45K 

SMOOTHNESS. 

BEKK 

L250M 

♦ 

40.07 

12.72 

-6.  53 

-.85 

1.59 

45L 

SMOOTHNESS. 

BEKK. 

20  C.  65«  RH 

L232B 

0 

41.47 

13.09 

-5.09 

-.67 

.75 

ASK 

SMOOTHNESS. 

BEKK 

L251 

♦ 

42.60 

13.81 

-3.67 

-.11 

1.06 

45L 

SMOOTHNESS. 

BEKK. 

20  C.  65%  RH 

L230B 

0 

45.47 

13.30 

-1 . 03 

-.50 

1.15 

ASK 

SMOOTHNESS. 

BEKK 

L162 

e 

45.67 

15.33 

-.63 

1 .00 

1.27 

ASK 

SMOOTHNESS. 

BEKK 

L139B 

0 

48,40 

17.77 

2.40 

3.05 

1 .44 

ASK 

SMOOTHNESS. 

BEKK 

L581 

e 

48.67 

15.40 

2.35 

.67 

.94 

ASK 

SMOOTHNESS. 

BEKK 

L176 

e 

49.13 

13.08 

2.51 

-1.69 

.66 

ASK 

SMOOTHNESS. 

BEKK 

L2  74 

0 

49.50 

I2.ee 

2.84 

-1.94 

.72 

ASK 

SMOOTHNESS. 

BEKK 

L182K 

0 

49.53 

12.92 

2.88 

-1.91 

.76 

ASK 

SMOOTHNESS. 

BEKK 

L243K 

0 

50.60 

15.93 

4.34 

.94 

.91 

ASK 

SMOOTHNESS. 

BEKK 

L291K 

0 

51.27 

15.93 

S.OO 

.85 

1.58 

ASK 

SMOOIBNESS. 

BEKK 

L1820 

♦ 

107.50 

35.50 

63.32 

12.83 

1.39 

45fl 

SMOOTHNESS. 

GURLEY 

OIL  PLOTATI' 

L38  8 

♦ 

206.27 

43.29 

162.26 

7.51 

5.65 

45B 

SMOOTHNESS. 

GURLEY 

OIL  FLOTATI' 

GMEANS: 

46.42 
95%  : 

14.43 

ELLIPSE: 

13.69 

4.90 

1.00 

WITH 

GAMMA  - 7 DEGBEES 

19 


BEKK  SECONDS 


SMOOTHNESS,  BEKK 


SAMPLE  891  = 46.4 
I 


BEKK  SECONDS  SAMPLE  H44  =14.4 
1_ L L 


BEKK  SECONDS 
I 


O 

on 


LO 

(XI 


o 

(X) 


ID 


^ +,X.«  NOT  IN  GRAND  MEANS 

ANALYSIS  T45-2 
LU 
Q_ 


cn 


(D 


(D 


O 


O 


0(D 


O 


LD  - 


O 


+ 

o 


o 


SAMPLE  B91 


30  35  40  45  50 

BEKK  SECONDS 


55 


65 
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REPeBT  NO*  490  TAPPI  COLLABeiKATI VE  REFERENCE  PR0ORAH  SEPTEMBER  1977 

ANALYSIS  T47-1  TABLE  1 

suea  1BNESS«  bendtsbn 


SAMPLE 

BEAT 

SET  OFFSET  BeeK 

SAMPLE 

PBINTING 

TEST 

D.=*  10 

LAB 

B91 

76  GRAMS  PER  i 

SQUARE  METER 

H44 

64  OBAMS 

FEB  SQUABE  HETEB 

CODE 

MEAN 

DEV 

N.BEV 

SDB 

R.SDR 

MEAN 

DEV 

N.DEV 

SDB  B.SDB 

VAR 

F 

LAB 

LI  00 

127. 

2. 

.23 

13. 

.80 

437. 

8. 

.21 

31.  .90 

47B 

0 

LlOO 

L176 

130. 

5. 

.62 

14. 

.89 

402. 

-27. 

-.72 

17.  .49 

47B 

0 

L176 

L162B 

125. 

0 • 

.02 

11  . 

.67 

431. 

2. 

.05 

36.  1.06 

47B 

0 

L182B 

L236 

121  . 

-4. 

-.54 

10. 

.64 

405. 

-24. 

-.65 

21.  .63 

47B 

0 

L236 

L242 

115. 

-10. 

-1  .25 

14. 

. 85 

440. 

11  . 

.29 

42.  1.24 

47B 

0 

L242 

L243B 

136. 

11  • 

1.30 

26. 

1.73 

513. 

64. 

2.26 

32.  .94 

473 

0 

L243B 

L244 

lie. 

-7. 

-.91 

12. 

.73 

421. 

-8. 

-.21 

52.  1.52 

47B 

6 

L244 

L248 

130. 

5. 

.63 

15. 

.96 

419. 

-10. 

-.27 

43.  1.26 

47B 

6 

L248 

L280 

135. 

9. 

1.15 

33. 

2.08 

471. 

42. 

1.13 

47.  1.40 

47B 

0 

L2  80 

L33  3 

110. 

-15. 

-1.79 

10. 

• 61 

377. 

-52. 

-1.38 

32.  .93 

47B 

6 

L333 

L464 

129. 

4 • 

.53 

17. 

1.05 

402. 

1 

ro 

-.72 

21.  .62 

47B 

0 

L4  84 

GR.  MEAN 

- 125. 

ML/MIN 

GRAND  MEAN 

- 429. 

ML/MIN 

TEST  DETEBMINATIflNS 

- 10 

SD  MEANS 

- 8. 

ML/MIN 

SD 

OF  MEANS 

- 37. 

ML/MIN 

11  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDB  - 16*  ML/MIN  AVEfiAGE  SDB  • 34*  ML/UIN 

TOTAL  NUMBER  OF  LABOSATOBIES  GEPORTING  * 11 


Best  Values:  B91  125  milliliter  per  minute 

H44  430  milliliter  per  minute 


REPORT  NO.  49G 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  T47-1  TABLE  2 
SMOOTHNESS,  BENDTSEN 


SEPTEMBER  1977 


LAB 

MEANS 

COORD 

INATES 

CODE 

F 

B91 

H44 

MAJOR 

MINOR 

L333 

6 

110. 

377. 

-S3. 

6. 

L242 

0 

115. 

440  • 

10. 

12. 

L24  4 

0 

1 18. 

421. 

-9. 

6. 

L236 

0 

1 21  . 

405. 

-25. 

1. 

L182B 

0 

125. 

431  . 

2. 

0. 

LlOO 

0 

127. 

437. 

e. 

-1. 

L484 

0 

129. 

402. 

-26. 

-8. 

LI  7 6 

0 

130. 

402. 

-26. 

-9. 

L2  4 3 

0 

130. 

419. 

-9. 

-6. 

L280 

0 

135. 

471  . 

43. 

-4. 

L243B 

0 

136. 

513. 

85. 

1. 

GMEANS: 

125. 

429. 

95% 

ELLIPSE; 

116. 

20. 

AVG 

B.SDR  VAR  PfiOPBRTY<—*TEST  INSTRUMENT' 


.77 

47  B 

SMOOTHNESS, 

BENDTSEN, 

WG 

ISO 

1.05 

47B 

SMOOIBNESS, 

BENDTSEN, 

WG 

150 

1.13 

47  B 

SMOOTHNESS, 

BENDTSEN, 

«G 

150 

.64 

47B 

SMOOTHNESS, 

BENDTSEN, 

WG 

150 

.86 

47  B 

SMOOTHNESS, 

BENDTSEN, 

WG 

150 

.85 

47B 

SMOOTHNESS, 

BENDTSEN, 

WG 

150 

.83 

47B 

SMOOTHNESS, 

BENDTSEN, 

WG 

150 

.69 

47B 

SMOOTHNESS, 

BENDTSEN, 

WG 

150 

1.11 

47B 

SMOOTHNESS, 

BENDTSEN, 

WG 

150 

1.74 

47B 

SMOOIBNESS, 

BENDTSEN, 

WG 

150 

1 .33 

47B 

SMOOTHNESS, 

BENDTSEN, 

WO 

150 

1.00 

RITH  GAMMA  • 82  DEGREES 


-CONDITIONS 


21 


ML/niN 

300  320  340  360  380  400  420  440  460  480  SOO  520  540 


SMOOTHNESS,  BENDTSEN 

SAMPLE  891  = 125.  ML/MIN 

I I 1 1 1 


SAMPLE  H44  = 429 

JL_ I 1 L_ 


ML/MIN 


Q_ 

CE 

CO 


+.X.#  NOT  IN  GRAND  MEANS 


ANALYSIS  T47-1 


O 


O 


O 


O 


O 


O 


"so" 


SRMPLE  B91 


20 


40 


80 


100  120  140  160  180  200  220  240  260 


ML/MIN 


22 


SEPOBT  NO.  490  TAFPI  COLLAB0HAT1 VG  BEFBUBNCE  PB0OBAM  SEPTEUBES  1977 

ANALYSIS  Y66-1  TABLE  1 
IAN  INI  ABSOBPTION 


SAMPLE 

PBIN1INO 

SAMPLE 

C0ATED  OFFSET 

B0OX 

TEST 

■ 

Q 

LAB 

B58 

106  OSAMS 

FES  SOUABE  METBB 

B80 

75  OBAHS  PEB  SQUABE  METBB 

C0DE 

MEAN 

DEV  N 

.DEV 

SDB 

B.SDB 

MEAN 

DEV  N.DEV 

SDB 

B.SDB 

VAB 

F 

LAB 

L126 

60.  0 

-6.7 

1 .33 

,4 

.49 

21  .3 

-4.7  -1.20 

,7 

.75 

56X 

0 

LI  26 

LI  49 

56. 7 

-10.0 

1.97 

1.0 

1.10 

21.7 

-4.2  -1.08 

.5 

.51 

56X 

0 

LI  49 

L182 

72.0 

5.3 

1 .04 

.3 

.30 

32.5 

6.6  1.67 

.2 

.18 

56X 

e 

LI  82 

L213 

68.7 

2.0 

.40 

.3 

.32 

25.8 

-.2  -.05 

1.2 

1.21 

56X 

0 

L213 

L277 

68.0 

1.3 

.26 

1.4 

1.62 

24.0 

-2.0  -.51 

1.8 

1.85 

56X 

0 

L277 

L278 

70.4 

3.7 

.73 

.2 

.29 

30.6 

4.6  1.18 

1.0 

1.04 

56X 

0 

L2  78 

L291 

66.7 

.0 

.01 

.7 

.79 

22.8 

•3.1  -.80 

2.2 

2.23 

56X 

0 

L291 

L339 

70.2 

3.5 

.70 

1.0 

1.10 

28.1 

2.1  .54 

.2 

.25 

56X 

0 

L339 

L388 

67,5 

.8 

.17 

2.6 

3.00 

26.9 

.9  .24 

1.0 

.99 

56X 

0 

L388 

OB.  MEAN 

• 66.7 

X A N UNITS 

OBAND  MEAN 

• 26.0 

K 

A N UNITS 

TEST  DBTEBMINATI0NS 

- : 

SO  MEANS 

• 5.  1 

KAN  UNITS 

SD  0F  MEANS 

• 3.9 

X 

A N UNITS 

9 

LABS  IN 

OBAND 

MEANS 

AVEBAOE  SDB  • .9  X A N UNITS  AVBBAOE  SDB  • 1.0  X A N UNITS 

T0TAL  NUUBEB  0P  LAB0BAT0BIE£  BEF0BTINO  • 9 


BesC  Values:  H58  70  K & N Units 

B80  26  K & N Units 


BEFOBT  N0.  490  TAFPI  COLLAB0BATI VE  BEFEBENCE  PBSGBAM  SEPTENBEB  1977 

ANALYSIS  T56-1  TABLE  2 
KAN  INX  ABS0BPTI0N 


LAB  MEANS  COeBBINAlES  AVG 


CODE 

F 

B56 

B80 

MAJ0B 

MIN0B 

fi.  SDB 

VAB 

Pfi0PEBTY— -TEST  1NSTBUMENT---C0NDITI0NS 

LI  49 

fj 

56.7 

21.7 

-10.5 

2.5 

.80 

56S 

INK 

ABS0fiPTI0N. 

KAN 

INK 

TEST 

L126 

0 

60.0 

21.3 

-8.2 

.2 

• 62 

56  K 

INK 

AfiS0fiPTI0N. 

KAN 

INC 

TEST 

L291 

0 

66,7 

22.8 

-1 . 8 

-2.5 

1 ,51 

56  K 

INK 

ABSeBPTI0N. 

KAN 

INK 

TEST 

L366 

0 

67.5 

26.9 

1.2 

.3 

1 .99 

56K 

INK 

ABS0BPTI0N. 

KAN 

INK 

TEST 

L277 

0 

66,  0 

24.0 

-.  1 

-2.4 

1.74 

56K 

INK 

ABE0SPTI0N. 

KAN 

INK 

TEST 

L213 

0 

68.7 

25.  8 

1 .5 

-1.4 

.76 

56K 

INK 

ABSeBFTI0N. 

KAN 

INK 

TEST 

L339 

0 

70.2 

28.  1 

4.1 

-.4 

• 68 

56  K 

INK 

A6S0BPT10N, 

KAN 

INK 

TEST 

L278 

0 

70.4 

30.6 

5.7 

1 .6 

.67 

56  K 

INK 

ABS0BPTI0N. 

KAN 

INK 

TEST 

L162 

0 

72.0 

32.5 

8.  1 

2.1 

• 24 

56K 

INK 

ABS0HPTI0N. 

KAN 

INK 

TEST 

GMEAKS: 

66.7 

26.0 

1.00 

95% 

ELLIPSE: 

20.2 

6.1 

WITH 

GAMMA  - 

36  DEG5EIS 

23 


V 


I 

BEPORT  NO.  490  TAFPI  COLLAB0BATI VE  BEFEBENCE  PBOOBAM  SEPTEBBEB  1977 

ANALYSIS  T57*l  TABLE  I 

^ BYDBflOEN  ION  O0NCENTBATI0N  <PH>.  C0LD 

TAPPI  STANDABD  T509  SO-68 


SAMPLE 

BAG 

BeND 

SAMPLE 

COATED 

GLOSS 

TEST 

D.  • 5 

LAB 

BOl 

75  OBAMS  PEB 

SCOARE  METER 

E47 

105  OBAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDR 

B.SDB 

MEAN 

DEV 

N.DEV 

SDR 

B.SDB 

VAB 

F 

LAB 

L174C 

6.720 

1.046 

4.67 

.084 

1.66 

7.580 

-.774 

-5.36 

• 110 

2.32 

57F 

9 

LI  74C 

L182C 

5.66C 

.008 

.04 

.045 

.89 

8.240 

-.114 

-.79 

• 089 

1 .90 

STD 

e 

L182C 

L251C 

5.602 

-.070 

-.31 

.065 

1.29 

8.354 

-.000 

-.00 

• 043 

.92 

57P 

a 

L251C 

L274 

S.60C 

-.072 

-.32 

.000 

.00 

8.600 

.246 

1.70 

• 000 

.00 

57V 

a 

L274 

L32  8 

6.04  0 

.368 

1 .64 

.114 

2.26 

8.260 

-.094 

-.65 

• OSS 

1.16 

57M 

a 

L328 

L356 

5.436 

-.236 

-1.05 

.029 

.57 

8.318 

-.036 

-.25 

• 048 

1 .02 

S7V 

a 

L3S6 

OR.  MEAN 

- 5.672 

PH  ONITS 

GRAND  MEAN 

- 8.354 

PB  UNITS 

TEST  DETERMINATIONS 

• 5 

SD  MEANS 

- .224 

PH  ONITS 

SD  OF  MEANS 

• .145 

PH  UNITS 

5 

LABS  IN 

CBANO 

MEANS 

AVERAGE  SDR 

• .051 

PH  UNITS 

AVERAGE  SDR 

• .047 

PH 

UNITS 

TOTAL  NUMBEB  OF  LABOEAieEIES  SEFOBTING  • 6 

Best  Values:  BOl  5.6  pH  units 

E47  8.3  pH  units 


The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  174C. 


BEFOBT  NO.  490  TAFPI  COLLABOBATI VE  BEFEBENCE  PBOOBAM  SEPTEMBER  1977 

ANALYSIS  TS7«1  TABLE  2 
BYDBOOEN  ION  CONCENTRATION  (PH).  COLD 
TAPPI  STANDABD  TS09  SD>66 


LAB 

MEANS 

CaaRDINAlEfi 

AVG 

CODE 

F 

BOl 

E47 

MAJOR 

MINOR 

R.SDR 

VAR 

PBOPEBTY— -TEST  INSTBUMENT---CONDITIONS 

L356 

0 

5.436 

8.318 

-.212 

-.110 

.80 

57V 

PH, 

COLD, 

BECKMAN  EXPANDOMATIC 

L274 

6 

5.600 

8.600 

-.146 

.210 

• 00 

57V 

PH. 

COLD, 

BECKMAN  EXPAND0MATIC 

L251C 

0 

5.602 

8.354 

-.066 

-.023 

1.10 

57P 

PH. 

COLD, 

RADI0MBTBR  TYPE  PH  M64 

LI  82C 

0 

5.680 

8.240 

. 044 

-.106 

1.39 

67  D 

PH. 

COLO. 

RADI0METER  TYPE  PH  M 26 

L32  8 

0 

6.040 

8.260 

.379 

.028 

1*71 

67  M 

PH. 

COLD, 

BECKMAN  ZBR0MATIC 

H74C 

A 

6.72  0 

7.580 

1.241 

-.399 

1.99 

57P 

PH, 

COLD. 

FISHER  ACCUMET  M0DBL  220 

OMEANS: 

5.672 

8.354 

1.00 

9SS  ELLIPSE: 

1.174 

.661 

IITH 

GAMMA  • 

•18  DEGREES 

24 


REPAST  N0 


SEPTEMBER  1977 


. 490  TAPP I C0LLABARATIVE  REFERENCE  PRflORAM 

ANALYSIS  TS7-2  TABLE  1 
BYBR0OEN  ION  CONCENTRATION  (PE).  EOT 
TAPPI  STANDARD  T43S  SD-68 


SAMPLE 

BAG 

BOND 

SAMPLE 

COATED 

GLOSS 

TEST 

D.- 

' 5 

LAB 

BOl 

75  GRAMS 

PER 

SQUARE  METER 

E47 

105  OSAMS  PEB  SQUAfiE  HETEB 

CODE 

MEAN 

DEV  N 

.DEV 

SDA 

S.SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

VAR 

F 

LAB 

1 

L128 

5.  140 

-.190 

1.16 

• 022 

• 44 

8.890 

.024 

.09 

• 042 

.84 

57L 

e 

LI  28 

LI  31 

5.560 

.230 

1.41 

• 089 

1.77 

8.480 

-.386 

-1.42 

• 045 

.89 

57L 

6 

LI  31 

( LI  62 

5.288 

-.042 

-.25 

• 041 

• 61 

9.190 

.324 

1.19 

• 029 

.58 

57C 

e 

LI  62 

L182H 

5.240 

-.090 

-.55 

• 055 

1*09 

9.030 

.164 

.60 

• 045 

.89 

57E 

e 

L182H 

L31  5 

5.420 

.090 

.55 

.045 

• 89 

8.740 

-.126 

-.46 

• 069 

1 .79 

S7W 

e 

L31S 

( 

OR.  MEAN 

• 5.330 

PH  DNITS 

OfiAND  MEAN 

• 8.866 

PE  UNITS 

TEST  DETERMINATIONS 

- 5 

SD  MEANS 

■ .164 

PB  UNITS 

SD  OF  MEANS 

- .273 

PH  UNITS 

5 LABS  IN 

GRAND 

MEANS 

( 

AVERAGE 

SDR 

• .050 

PH  UNITS 

AVERAGE  SDR 

- .050 

PH  UNITS 

TOTAL  NDNBER  OP  LABOBATOBIES  BEPORTINO  • 5 

Best  Values:  BOl  5.3  pH  units 

E47  8.9  pH  units 


REPORT  NO.  490  TAPPI  COLLABORATIVE  REFERENCE  FROORAM  SEPTEMBER  1977 

ANALYSIS  T57-2  TABLE  2 
HYDROGEN  ION  CONCENTRATION  (PH),  HOT 
TAPPI  STANDARD  T435  SU-68 


LAB 

MEANS 

COORDINATES 

AVG 

CODE 

F 

BOl 

E47 

MAJOR 

MINOR 

B.SDB 

VAR 

PROPERTY— -TEST  INSTRUMENT— CONDITIONS 

LI  2 8 

6 

5.140 

8.690 

-.108 

-.158 

• 64 

57L 

PH. 

U0T. 

L»N 

L162H 

e 

5.240 

9.030 

-.167 

-.005 

.99 

57E 

PH. 

HOT, 

RADIOMETER  TYPE  PH  M 28 

LI  62 

0 

5.266 

9.190 

-.307 

.111 

.70 

57C 

PH. 

H6T, 

CORNING  MODEL  12  RESEARCH  METER 

L315 

e 

5.420 

8.740 

• 153 

.023 

1.34 

57W 

PH. 

HOT, 

METROHM 

L131 

0 

5.560 

6.460 

.449 

.028 

1.33 

STL 

PH. 

B0T, 

L»N 

OMEANS; 

5.330 

6.666 

1.00 

95%  ELLIPSE:  1.526  .495  WITH  GAMMA  —62  DEGREES 


25 


REPflRT  N«.  49G  lAPPI  C0LLAB6SAT1 VE  BEFBBENCB  PS0OKAM  SEPTEMBER  1977 

ANALYSIS  T60-1  TABLE  1 
ePACIlT  (S9«  REFLECTANCE  BACKING)  IN  PERCENT 
TAFPI  STANDARD  T425  06-75,  OPACITY  0F  PAPES  (IS  DEG. /DIFFUSE,  ILLDMINANT  A)  - BAL  TYPE 


SAMPLE 

PRINTING 

SAMPLE 

COATED 

DULL 

TEST 

D,' 

■ 10 

LAB 

CODE 

B50 

MEAN 

91  GRAMS 
DEV 

1 PEE  SQOABE  METEB 
N.DEV  SOB  B.SDB 

E40 

MEAN 

117  GRAMS  PER  SQUARE  METER 

DEV  N.DEV  SDR  S.  SDR 

VAS 

F 

LAB 

LI  08 

90,77 

.81 

1.60 

.27 

.65 

96.62 

.45 

1.34 

.15 

.75 

60B 

e 

LI  08 

LI  15 

90,28 

.32 

.64 

.47 

1.16 

96,56 

.41 

1.22 

.18 

.85 

60B 

6 

L115 

H18 

89,95 

-.01 

-.02 

.49 

1.21 

96.26 

.09 

.27 

.13 

.61 

60B 

6 

Liie 

L121 

90.76 

.80 

1.58 

.35 

.85 

96,65 

.48 

1 .43 

.17 

.83 

60B 

6 

L121 

LI  22 

89.76 

-.20 

-.39 

.47 

1.14 

96,14 

-.03 

-.09 

.13 

.61 

60D 

e 

LI  22 

L123 

89,69 

-.07 

-.14 

.49 

1.21 

96,19 

.02 

• 06 

.14 

.70 

60V 

6 

L£23 

LI  24 

89,84 

-.12 

-.23 

.43 

1.06 

95,97 

-.20 

-.60 

.09 

.46 

eoB 

6 

L124 

LI  2 5 

88,86 

-1.08 

-2.13 

.69 

1.69 

95.79 

-.38 

-1.13 

.12 

.58 

6 OB 

e 

LI  25 

L131 

69,30 

-.66 

-1.30 

.48 

1.18 

96.00 

-.17 

-.51 

.00 

.00 

60B 

a 

L131 

L132 

89.72 

-.24 

-.47 

.39 

.94 

96.17 

-.00 

-.00 

.15 

.73 

60B 

a 

LI  32 

LI  34 

90,39 

.43 

.85 

.63 

1.55 

96.48 

.31 

.92 

.29 

1.42 

60B 

a 

LI  34 

L139 

90,32 

.36 

.71 

.35 

.86 

96.55 

.38 

1.13 

.16 

.77 

60B 

a 

LI  39 

L148H 

89,69 

-.27 

-.53 

.39 

.96 

95.95 

-.22 

-.66 

.16 

.80 

60H 

0 

L148H 

L150 

89.35 

-.61 

-1.20 

.41 

1.01 

96,80 

.63 

1 .67 

.82 

3.99 

60B 

X 

L150 

LI  52 

68.90 

-1.06 

-2.09 

.39 

.97 

95.60 

-.57 

-1.70 

.32 

1.53 

60B 

a 

LI  52 

L153 

90,05 

.09 

.18 

.37 

.90 

96.05 

-.12 

-,36 

.28 

1.38 

60B 

a 

LI  53 

LI  57 

90,35 

.39 

.77 

.53 

1.30 

96.45 

.28 

,63 

.28 

1 .38 

60B 

a 

LI  57 

LI  5 8 

89.95 

-.01 

-.02 

.18 

.45 

96.10 

-.07 

-.21 

.21 

1.02 

60D 

a 

LI  56 

LI  59 

89.97 

.01 

.02 

.34 

.83 

96.27 

.10 

.30 

.09 

.46 

60B 

a 

LI  59 

L162 

90,06 

.10 

.20 

.44 

1.08 

96.31 

.14 

.41 

.23 

1.13 

60V 

a 

LI  62 

LI  66 

88.75 

-1.21 

-2.39 

.51 

1.26 

96,16 

-.01 

-,03 

.18 

.89 

60B 

X 

LI  66 

LI  72 

89,78 

-.18 

-.35 

.39 

.96 

96.26 

.09 

.27 

.39 

1.89 

60B 

a 

U72 

L173A 

90.14 

.18 

.36 

.27 

.66 

96.18 

.01 

• 03 

.09 

.45 

60B 

a 

L173A 

LI  82 

90,15 

.19 

.38 

.34 

.83 

96,35 

.18 

.53 

.34 

1.64 

60B 

a 

LI  82 

LI  83 

90.61 

.65 

1.29 

.53 

1.29 

96.43 

.26 

.77 

.16 

.79 

60B 

a 

LI  83 

L190C 

90.06 

.10 

.20 

.28 

.68 

96,31 

.14 

.41 

.11 

.53 

60B 

a 

L190C 

L190R 

89  .94 

-.02 

-.04 

.29 

.71 

96.23 

.06 

.16 

.12 

.56 

60B 

a 

L190B 

L2  06 

89  ,96 

.00 

.00 

.37 

.90 

95,63 

-.34 

-l.Ol 

.15 

.73 

60B 

a 

L2  06 

L210B 

90,23 

.27 

.54 

.30 

.74 

96,09 

-.08 

-.24 

.13 

.62 

60B 

a 

L21  OB 

L21  IS 

89,44 

-.52 

-1.03 

.25 

.60 

95.99 

-.18 

-.54 

.07 

.36 

60B 

a 

L211  S 

L21  3 

89,97 

.01 

.02 

.28 

.69 

96.16 

-.01 

-.03 

.41 

2.00 

60B 

a 

L213 

L223B 

89.8  8 

-.08 

-.16 

.32 

.79 

96.32 

.15 

.44 

.18 

.85 

60B 

a 

L223B 

L225 

90  ,40 

.44 

.87 

.34 

.84 

96.45 

.28 

.83 

.29 

1 .40 

60B 

a 

L225 

L226B 

90.48 

.52 

1.03 

.55 

1.35 

96,42 

.25 

,74 

.18 

. 85 

60B 

a 

L226B 

L226 

90,62 

.66 

1.31 

.43 

1.05 

96,52 

.35 

1,04 

.27 

1.31 

60H 

a 

L226 

L230 

89,88 

-.08 

-.16 

.27 

.65 

96.17 

-.00 

-.00 

.13 

.61 

60B 

a 

L230 

L236B 

89.62 

-.34 

-.67 

.57 

1.39 

95.71 

-.46 

-1.37 

.55 

2.65 

EOB 

a 

L236B 

L238A 

88,71 

-1.25 

-2.47 

.32 

.78 

95,44 

-.73 

-2.16 

.18 

. 86 

60B 

a 

L^38A 

L241 

89,70 

-.26 

-.51 

.76 

1.86 

95.47 

-.70 

-2.09 

.54 

2.64 

60B 

• 

L241 

L243 

90,27 

.31 

.62 

.55 

1.34 

96,25 

.08 

.24 

.1  1 

.52 

60B 

a 

L243 

L254 

90.05 

.09 

.18 

. 16 

.40 

96.26 

.09 

.27 

.08 

.41 

60B 

a 

L2  54 

L255 

89,80 

-.  16 

-.31 

.46 

1.12 

96.19 

.02 

• 06 

.23 

1.11 

60B 

a 

L2  55 

L259 

90,44 

.46 

.95 

.39 

. 95 

96.18 

.01 

,03 

.1  8 

.88 

60B 

a 

L2  59 

L261 

90.91 

.95 

1.88 

.09 

.21 

96.93 

.76 

2.26 

.07 

.33 

60B 

a 

L261 

L262 

90  ,29 

.33 

.66 

.36 

.89 

96.10 

-.07 

-,21 

.12 

.61 

60B 

a 

L262 

L275 

89,91 

-.05 

-.10 

.29 

.71 

96.16 

.01 

• 03 

.14 

.68 

60B 

a 

L27S 

L278 

91  .75 

1.79 

3.54 

.14 

.35 

97.05 

.88 

2,62 

.11 

.52 

60B 

X 

L278 

L285B 

89.80 

-.16 

-.31 

.42 

1.03 

95.65 

-.32 

-,95 

.34 

1 .64 

60B 

a 

L2  85B 

L265fi 

91  .09 

1.13 

2.24 

.33 

.81 

96,65 

.68 

2.02 

.35 

1.70 

60B 

a 

L2  85B 

L288 

90,50 

.54 

1.07 

.57 

1.39 

96.16 

-.01 

-.03 

.14 

.69 

60D 

a 

L288 

L301 

69.10 

-.86 

-1  .70 

.52 

1.27 

95.95 

-.22 

-.66 

.16 

.77 

60B 

a 

L301 

L305 

89.75 

-.21 

-.41 

.42 

1.02 

96.32 

.15 

.44 

.18 

. 88 

60B 

a 

L3  05 

L308 

90,56 

.60 

1.19 

.31 

.76 

96.67 

.50 

1.49 

.11 

.51 

60B 

a 

L308 

L31  S 

89.7  0 

-.26 

-.51 

.45 

1.11 

96.02 

-.15 

-.45 

.09 

.45 

60D 

a 

L315 

L31  7 

89.82 

-.14 

-.27 

.67 

1.64 

96.28 

.11 

.32 

.36 

1 .75 

60B 

a 

L317 

L31  8 

89.80 

-.16 

-.31 

.54 

1 .32 

96.30 

.13 

.38 

.35 

1.70 

60B 

a 

L318 

L323 

90  ,37 

.41 

.81 

.32 

.78 

96.21 

.04 

.12 

.38 

1 .86 

6 0V 

a 

L323 

L326 

90.84 

.88 

1 .74 

.57 

1.39 

96.73 

.56 

1.66 

.25 

1.23 

6 OB 

a 

L326 

L328 

88,88 

-1  .08 

-2.  13 

.49 

1.20 

95.50 

-.67 

-2,00 

.51 

2.46 

60B 

a 

L32S 

L333 

89,80 

-.16 

-.31 

.63 

1.55 

96.10 

-.07 

-.21 

.32 

1 .53 

60B 

a 

L333 

L33  9 

89,80 

-.16 

-.31 

.59 

1.44 

95.85 

-.32 

-.95 

.58 

2.81 

60B 

a 

L339 

L341 

89.01 

-.95 

-1.88 

.52 

1.28 

96.25 

-.92 

-2.74 

.34 

1 .67 

60B 

« 

L341 

L352 

90  ,05 

.09 

.18 

.28 

.69 

96.47 

.30 

.89 

.24 

1.14 

60S 

a 

L352 

L354 

89,30 

-.66 

-1.30 

.48 

1.18 

96.90 

-.27 

-.81 

.32 

1.63 

60B 

a 

L354 

L366 

89.60 

-.36 

-.71 

.52 

1.29 

95.70 

-.47 

-1  ,40 

.40 

1 .95 

60B 

a 

L366 
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BEPOBT  NQ.  490  TAPFI  C0LLABOBATI VE  BEFEBEHCE  PB0OBA1I  SBPTEBBEB  1977 

AKALYSia  T60-1  TABLE  1 
OF  ACHY  (89«  BBFLECTANCE  BACKING)  IN  PBBCBNT 
TAFPI  STANDABD  T425  0S«7S.  OPACITY  OF  PAPEB  (15  DEO. /DIFFUSE . ILLUMINANT  A)  - BAL  TYPE 


SAMPLE 

PRINTING 

SAMPLE 

COATED 

DULL 

TEST 

D.« 

> 10 

LAB 

B50 

91  OEAMS  FEB  SQUARE  METER 

E40 

117  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDR 

B.SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

VAR 

F 

LAB 

L378 

90.69 

.73 

1 .45 

.38 

.92 

96.73 

.56 

1.66 

.09 

.46 

60D 

0 

L378 

L390 

89.45 

-.51 

-1  .01 

.46 

1.12 

95.60 

-.57 

-1  .70 

.18 

.66 

6 OB 

0 

L390 

L502D 

89.68 

-.28 

-.65 

.30 

.75 

96.82 

-.35 

-1 .04 

.17 

. 82 

60D 

0 

L502D 

LS02B 

89.17 

-.79 

-1.56 

.45 

1.10 

96.01 

-.16 

-.48 

.02 

.10 

60B 

0 

L502H 

L502R 

89.78 

-.18 

-.35 

.33 

. 80 

96.32 

.15 

.44 

.08 

.38 

6 OR 

0 

L502R 

L523 

89.8  0 

-.16 

-.31 

.35 

.86 

96.12 

-.05 

-.15 

.10 

.50 

60R 

0 

L523 

L54  3 

89.46 

-.50 

-.99 

.33 

. 80 

95.95 

-.22 

-.66 

.05 

.26 

60D 

0 

L543 

L573 

90.33 

.37 

.73 

.39 

.95 

96.28 

.11 

.32 

.12 

.60 

60H 

0 

L573 

Lsai 

90.23 

.27 

.54 

.48 

1.17 

96.26 

.09 

.27 

.12 

.57 

60B 

0 

L581 

L587 

90.30 

.34 

.66 

.32 

.79 

96.07 

-.10 

-.30 

.13 

.61 

60B 

0 

L587 

L597 

88.50 

-1  .46 

-2.88 

.41 

1.00 

95.90 

-.27 

-.81 

.77 

3.76 

60B 

X 

L597 

L599 

90.25 

.29 

.58 

.54 

1.32 

96.65 

.48 

1.43 

.53 

2.57 

60B 

0 

L599 

OB.  BEAN 

• 89.96 

PERCENT 

GRAND  MEAN 

• 96.17 

PERCENT 

TEST  DETERMINATIONS 

• 10 

SD  MEANS 

• .51 

PERCENT 

SD  OF  MEANS 

• .34 

PERCENT 

73  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR  • 

.41 

PERCENT 

AVBAAOE  SDB 

• .21 

PERCENT 

LI  00 

90.30 

.34 

.68 

.35 

.85 

96.34 

.17 

.50 

.14 

.69 

60E 

♦ 

LI  00 

LI  05 

89.79 

-.17 

-.33 

.25 

.62 

96.42 

.25 

.74 

.13 

.64 

60E 

♦ 

LI  05 

L224 

89.88 

-.06 

-.16 

.29 

.72 

96.49 

.32 

.95 

.23 

1.11 

60P 

♦ 

L224 

L232 

89.40 

-.66 

-1.10 

.39 

.97 

95.95 

-.22 

-.66 

.16 

.77 

60P 

♦ 

L232 

L236E 

91.72 

1.76 

3.48 

.45 

1.09 

97.05 

.88 

2.62 

.14 

. 70 

60E 

♦ 

L236E 

L249 

90.01 

.05 

.10 

.26 

.63 

96.09 

-.08 

-.24 

.28 

1.34 

6 OP 

♦ 

L249 

L256 

90.35 

.39 

.77 

.34 

.84 

96.49 

.32 

.95 

.11 

.53 

60N 

♦ 

L2  56 

L260 

89.50 

-.46 

-.91 

.30 

.73 

96.10 

-.07 

-.21 

.21 

1.02 

60P 

♦ 

L260 

L274P 

93.35 

3.39 

6.71 

.24 

.59 

96.60 

.43 

1.26 

.70 

3.39 

60P 

♦ 

L274P 

L3  09 

88.54 

-1.42 

-2.81 

.33 

.82 

95.24 

-.93 

-2.77 

.22 

1.08 

60A 

♦ 

L309 

L312 

88.75 

-1.21 

-2.39 

.35 

.87 

95.  60 

-.57 

-1.70 

.21 

1.02 

60P 

♦ 

L312 

L380 

90.00 

.04 

.06 

.00 

.00 

96.00 

-.17 

-.51 

.00 

.00 

60P 

♦ 

L380 

L388 

88.90 

-1.06 

-2.09 

.39 

.97 

95.  60 

-.67 

-1.70 

.21 

1 .02 

60P 

♦ 

L388 

TOTAL  NUUBEB  OF  LABOBATOfilES  SEPOBIING  - 90 


Best  Values: 


H50  89.9  + 

E40  96.1  + 


0.9  percent 
0.6  percent 
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KEP6HT  N6.  49G  TAPPI  ceLLABeHATI VE  BEFBBENCE  PBSGKAM  SEPTEMBEfi  1977 

ANALYSIS  T60-1  TABLE  Z 
flPACITY  ( B9«  BEFLECTANCE  BACKING  I IN  PEBCENT 
TAPPI  STANDABD  TABS  6S-75,  OPACITY  6F  PAPEB  (IS  DEG. /DIFFOSE , ILLUBINANT  A)  - BAL  TYPE 


LAB 

BEANS 

CeaBDINAIES 

AVG 

CODE 

F 

BSO 

E40 

BA  JOB 

BINOfi 

S.SDB 

VAIl 

P60PE6TX— -TEST  INST6UMENT---C0NDI TI0NS 

L597 

X 

86.50 

95.90 

-1.38 

.53 

2.38 

606 

OPACITY 

( WHITE 

BACKING ), 

BAUSCH  ♦ LOMB 

L309 

♦ 

88*54 

95.24 

-1.70 

-.05 

.95 

60A 

OPACITY 

i SHITE 

BACKING), 

ZEISS  EL6EPH0. 

FILTER  4. 

8«» 

L23  8A 

e 

88.71 

95.44 

-1.45 

.03 

.82 

60R 

OPACITY 

< WHITE 

BACKING ), 

THWING- ALBERT 

( FORMERLY 

SSL) 

L31  2 

♦ 

88.75 

95.60 

-1.33 

.15 

.94 

60P 

OPACITY 

( SHITE 

BACKING ), 

PH0TOVOLT 

Lie  6 

X 

88.75 

96.16 

-1.03 

.62 

1.08 

60B 

OPACITY 

( WHITE 

BACKING ), 

BAUSCH  «-  LOMB 

L328 

0 

86.68 

95.50 

-1.27 

-.01 

1 .83 

60B 

OPACITY 

( SHITE 

BACKING ). 

BAUSCH  « L0MR 

LI  25 

0 

88.88 

95.79 

-1.12 

.24 

1.14 

60H 

0PACITY 

( SHITE 

BACKING  >, 

HUYGEN 

L388 

♦ 

88.90 

95.60 

-1.20 

.07 

.99 

60P 

OPACITY 

( SHITE 

BACKING ), 

PHOTOVOLT 

LI  52 

e 

88.90 

95.60 

-1.20 

.07 

1 .25 

60B 

OPACITY 

( SHITE 

BACKING ), 

BAUSCH  ♦ LOMB 

L341 

» 

89.01 

95.25 

-1.29 

-.29 

1 .47 

60S 

OPACITY 

( SHITE 

BACKING  ), 

THWI NG-ALBE6T 

( FORMERLY 

SSL  ) 

L301 

6 

89.1  0 

95.95 

-.85 

.26 

1.02 

60B 

OPACITY 

( SHITE 

BACKING). 

BAUSCH  ♦ LOMB 

L502H 

6 

89.17 

96.01 

-.76 

.28 

• 60 

60B 

OPACITY 

(WHITE 

BACKING ), 

BAUSCH  « LOMB 

L354 

6 

89.30 

95.90 

-.70 

.11 

1.36 

60B 

OPACITY 

( SHITE 

BACKING ), 

BAUSCH  * LOMB 

LI  31 

e 

89.30 

96.00 

-.65 

.20 

.59 

606 

OPACITY 

< WHITE 

BACKING ), 

THWING- ALBERT 

( FORMERLY 

SSL) 

LI  50 

X 

89.35 

96.60 

-.19 

.85 

2.50 

6 OB 

OPACITY 

( SHITE 

BACKING ), 

BAUSCH  « LOMB 

L232 

♦ 

89.40 

95.95 

-.59 

.11 

.87 

60P 

OPACITY 

( SHITE 

BACKING ), 

PHOTOVOLT 

L211S 

0 

89.44 

95.99 

-.54 

.12 

• 48 

606 

OPACITY 

( SHITE 

BACKING  ), 

THWING- ALBERT 

( FORMERLY 

SSL  ) 

L390 

0 

89.45 

95,60 

-.73 

-.22 

.99 

60  B 

OPACITY 

( SHITE 

BACKING ), 

BAUSCH  « LOMB 

L543 

0 

89.46 

95.95 

-.54 

.07 

.53 

60D 

OPACITY 

< WHITE 

BACKING). 

DIAN0/BNL 

L260 

♦ 

89.50 

96.10 

-.43 

.18 

.88 

60P 

OPACITY 

( SHITE 

BACKING ), 

PHOTOVOLT 

L3fc6 

0 

89  .60 

95.70 

-.55 

-.21 

1.62 

60B 

OPACITY 

( SHITE 

BACKING ). 

BAUSCH  * LOMB 

L23  6B 

0 

89.62 

95.71 

-.53 

-.21 

2.02 

60B 

OPACITY 

(SHITE 

BACKING ). 

BAUSCH  « LOMB 

L502D 

0 

89.66 

95.62 

-.42 

-.15 

.78 

60D 

OPACITY 

( WHITE 

BACKING ), 

DIAN0/BNL 

L148H 

0 

89.69 

95.95 

-.34 

-.05 

.88 

60H 

OPACITY 

( SHITE 

BACKING ). 

HUYGEN 

L31  5 

0 

89.7  0 

96.02 

-.30 

.01 

.78 

60D 

OPACITY 

( SHITE 

BACKING ). 

DIANO/BNL 

L241 

« 

89.70 

95,47 

-.59 

-.46 

2.25 

60B 

OPACITY 

( SHITE 

BACKING  ), 

BAUSCH  LOMB 

L132 

0 

89.72 

96.17 

-.20 

.12 

.83 

60B 

OPACITY 

( WHITE 

BACKING  ). 

BAUSCH  LOMB 

L305 

0 

89.75 

96,32 

-.10 

.24 

.95 

60S 

OPACITY 

< SHITE 

BACKING ). 

THWI NG- ALBERT 

( FORMERLY 

SSL) 

LI  22 

0 

89.76 

96.14 

-.  19 

.08 

.66 

60D 

OPACITY 

( SHITE 

BACKING ). 

DIANO/BNL 

L502P 

0 

89.78 

96.32 

-.  07 

.22 

.59 

606 

OPACITY 

( SHITE 

BACKING). 

THWING-ALBERT 

( FORMERLY 

SSL  ) 

L172 

0 

89.78 

96.26 

-.11 

.17 

1.42 

60B 

OPACITY 

( SHITE 

BACKING ). 

BAUSCH  « LOMB 

nos 

• 

89.79 

96.42 

-.01 

. 30 

,63 

60E 

OPACITY 

( SHITE 

BACKING ). 

ZEISS  EL6EPH0. 

PMY-C(  10  1 

FIL' 

L523 

0 

89.80 

96.12 

-.16 

.04 

• 66 

60R 

OPACITY 

( SHITE 

BACKING ). 

THWING-ALBERT 

( FORMERLY 

SSL  ) 

L339 

0 

89.80 

95.85 

-.30 

-.  19 

2.13 

60B 

OPACITY 

( SHITE 

BACKING ). 

BAUSCH  « LOMB 

L333 

0 

89.80 

96.10 

-.17 

.02 

1.54 

60B 

OPACITY 

( WHITE 

BACKING ). 

BAUSCH  • LOMB 

L31  8 

0 

89.80 

96.  30 

-.  07 

.19 

1.51 

60B 

OPACITY 

( SHITE 

BACKING  ), 

BAUSCH  * LOMB 

L2  8 5B 

0 

89.80 

95.85 

-.30 

-.19 

1.34 

60B 

OPACITY 

( SHITE 

BACKING ). 

BAUSCH  « LOMB 

L255 

0 

89.80 

96.19 

-.12 

.10 

1.11 

60B 

OPACITY 

( WHITE 

BACKING). 

BAUSCH  « LOMB 

L317 

0 

89.82 

96.28 

-.  06 

. 17 

1.70 

606 

OPACITY 

( SHITE 

BACKING ). 

BAUSCH  « LOMB 

LI  24 

0 

89.84 

95,97 

-.21 

-.11 

.76 

60B 

OPACITY 

( WHITE 

BACKING ). 

BAUSCH  « LOMB 

L224 

♦ 

89.86 

96.49 

.10 

.31 

.91 

60P 

OPACITY 

( WHITE 

BACKING ). 

PH0T0VOLT 

L223B 

0 

89.88 

96.32 

.01 

.17 

.62 

60B 

OPACITY 

( SHITE 

BACKING ). 

BAUSCH  « LOMB 

L230 

0 

69.88 

96,17 

-.07 

.04 

.63 

60B 

OPACITY 

( SUITE 

BACKING ). 

BAUSCH  LOMB 

LI  23 

0 

69.89 

96.19 

-.05 

.05 

.96 

60W 

OPACITY 

( SHITE 

BACKING ). 

HUYGEN. DIGITAL 

L275 

0 

89.91 

96,18 

-.04 

.03 

.69 

606 

OPACITY 

( SHITE 

BACKING ). 

THWING-ALBERT 

( FORMERLY 

SSL) 

L190R 

0 

89.94 

96.23 

.02 

.06 

.64 

60B 

OPACITY 

( SHITE 

BACKING ). 

BAUSCH  « LOMB 

LI  18 

0 

89.95 

96.26 

.04 

.08 

.91 

60B 

OPACITY 

( WHITE 

BACKING ). 

BAUSCH  « LOMB 

n 58 

0 

89.95 

96.10 

-.04 

-.06 

.74 

60D 

OPACITY 

( SHITE 

BACKING ). 

DIANO/BNL 

L206 

0 

89.96 

95.83 

-.18 

-.29 

• 61 

60B 

OPACITY 

( SHITE 

BACKING  ). 

BAUSCH  * LOMB 

LI  59 

0 

89.97 

96.27 

. 06 

.08 

• 65 

606 

OPACITY 

( SHITE 

BACKING ). 

THWING-ALBERT 

( FORMERLY 

SSL  ) 

L213 

0 

89.97 

96.16 

.00 

-.02 

1 .35 

60B 

OPACITY 

( SHITE 

BACKING  ). 

BAUSCH  « LOMB 

L380 

♦ 

9C.00 

96.00 

-.05 

-.  17 

• 00 

60P 

OPACITY 

( WHITE 

BACKING  ). 

PHOTOVOLT 

L249 

♦ 

90.01 

96.09 

.00 

-.10 

.98 

60P 

OPACITY 

( SHITE 

HACKING ). 

PHOrOVOLT 

L153 

0 

90.05 

96.05 

.01 

-.15 

1*14 

60B 

OPACITY 

( SHITE 

BACKING ). 

BAUSCH  * LOMB 

L254 

0 

90.05 

96,26 

.12 

.03 

.41 

60H 

OPACITY 

( WHITE 

BACKING ). 

HUYGEN 

L352 

0 

90.05 

96.47 

.23 

.21 

.92 

606 

OPACITY 

( SHITE 

BACKING ). 

THWI NG-ALRERT 

( FORMERLY 

SSL  ) 

L162 

0 

90.06 

96.31 

.16 

.07 

1.11 

60W 

OPACITY 

( SHITE 

BACKING ). 

HUYGEN. DIGITAL 

L19  0C 

0 

90.06 

96.31 

. 16 

.07 

.60 

60B 

OPACITY 

( SHITE 

BACKING  ). 

BAUSCH  » LOMB 

LI  73  A 

0 

90.14 

96*18 

.16 

-.09 

.55 

60B 

OPACITY 

( WHITE 

BACKING ). 

BAUSCH  « LOMB 

LI  82 

0 

90.15 

96.35 

.26 

.05 

1.23 

60B 

OPACITY 

( SHITE 

BACKING ). 

BAUSCH  « LOMB 

' 

LS81 

0 

90.23 

96.26 

.28 

-.07 

.87 

60B 

OPACITY 

( SHITE 

BACKING  ). 

BAUSCH  ♦ LOMB 

L21  OB 

0 

90.23 

96.09 

.19 

-.21 

• 66 

60B 

OPACITY 

( SHITE 

BACKING  ). 

BAUSCH  * LOMB 

L599 

0 

90.25 

96,65 

.50 

.26 

1.95 

60B 

OPACITY 

( SHITE 

BACKING ). 

BAUSCH  ♦ LOMB 

L243 

0 

90.27 

96,25 

.31 

-.10 

.93 

60B 

OPACITY 

( SHITE 

BACKING ). 

BAUSCH  * LOMB 

LI  15 

0 

90,28 

96.58 

.49 

.18 

1.00 

60B 

OPACITY 

(WHITE 

BACKING ). 

BAUSCH  * LOMB 

28 


REP6KT  N«.  490  lAFPI  COLLABOKATI VE  BEPBRENCE  PROGRAM  SEPTEMBER  1977 

ANALYSIS  X60-1  TABLE  2 
ePACIlY  < 89«  REFLECTANCE  BACKING)  IN  PERCENT 
TAPPI  STANDARD  T425  flS-75,  OPACITY  OF  PAPER  <15  DEG. /DIFFUSE,  ILLOMINANT  A)  - BAL  TYPE 


LAB 

CODE 

F 

MEANS 

R50  E40 

CeeSDINATES 
UAJGB  MINOR 

AVG 

fi.SDR 

VAfi 

PBePEBTY-— TEST  INSTRUMENT---CeNDITI6NS 

L262 

0 

90,29 

96.1  0 

.24 

-.23 

.75 

60B 

OPACITY 

< 9HITE 

BACKING ). 

THWING-ALBBRT  ( F0RUERLY 

SRL  ) 

LI  00 

♦ 

90,30 

96.34 

.38 

-.04 

.77 

60£ 

OPACITY 

( WHITE 

BACKING ). 

ZEiSS  ELR£PB6«  FMY-C( 10  ) 

FILTER 

L587 

e 

90.30 

96.07 

.24 

-.26 

.70 

60B 

OPACITY 

( WHITE 

BACKING  >. 

BAUSCB  * LOMB 

LI  2 9 

e 

90,32 

96.  55 

.51 

.13 

.82 

60B 

OPACITY 

< WHITE 

BACKING  >. 

BAUSCB  * L6MB 

L573 

6 

9C.33 

96.28 

.37 

-.10 

.77 

60H 

OPACITY 

( WHITE 

BACKING ), 

BUYGEN 

L2  56 

♦ 

90,35 

96.49 

.50 

. 07 

.69 

60K 

OPACITY 

( WHITE 

BACKING ). 

HUNTER 

LI  57 

fl 

90.35 

96.45 

.48 

.03 

1.34 

60B 

OPACITY 

( WHITE 

BACKING ). 

BAUSCB  « LOMB 

L323 

e 

90.37 

96.21 

.37 

-.18 

1.32 

60W 

OPACITY 

(WHITE 

BACKING ). 

HUYOEN.OIGITAL 

LI  34 

G 

90,39 

96.48 

.53 

. 04 

1.49 

60B 

OPACITY 

( WHITE 

BACKING  ), 

BAUSCB  « hGUB 

L225 

G 

90.40 

96.45 

.52 

.01 

1.12 

60B 

OPACITY 

( WHITE 

BACKING ). 

BAUSCB  « L0M6 

L2  59 

G 

90,44 

96.  18 

.41 

-.24 

.91 

60B 

OPACITY 

(WHITE 

BACKING  >. 

BAUSCB  « LOMB 

L22  5B 

G 

90,46 

96.42 

.57 

-.06 

1.10 

60B 

OPACITY 

( WHITE 

BACKING ), 

BAUSCB  « LaUB 

L288 

G 

90,50 

96.16 

.46 

-.29 

1.04 

60D 

OPACITY 

( WHITE 

BACKING  ), 

DIAN6/BNL 

L308 

G 

90.56 

96.67 

.77 

.11 

.64 

60H 

OPACITY 

(WHITE 

BACKING  ). 

HUYGEN 

LI  83 

G 

90,61 

96.43 

.69 

-.12 

1.04 

606 

OPACITY 

( WHITE 

BACKING). 

BAUSCB  * LaUB 

L228 

G 

90.62 

96.52 

.75 

-.05 

1.18 

60H 

OPACITY 

( WHITE 

BACKING ). 

HUYGEN 

L378 

G 

90,69 

96.73 

.92 

.09 

.69 

600 

OPACITY 

( WHITE 

BACKING ). 

DIANO/BNL 

LI  21 

G 

90,76 

96.65 

.93 

-.01 

.84 

60B 

OPACITY 

( WHITE 

BACKING ), 

BAUSCB  « LaUB 

LI  08 

G 

90,77 

96.62 

.93 

-.04 

.70 

60B 

OPACITY 

( WHITE 

BACKING ). 

BAUSCB  « LaUB 

L32  6 

G 

90.64 

96.73 

1.04 

.01 

1.31 

60B 

OPACITY 

< WHITE 

BACKING). 

BAUSCB  * LOUB 

L261 

G 

90,91 

96.93 

1.21 

.15 

.27 

60B 

OPACITY 

(WHITE 

BACKING  ). 

BAUSCB  * LOMB 

L285R 

G 

91,09 

96.85 

1.32 

-.02 

1.26 

60B 

OPACITY 

(WHITE 

BACKING ). 

THVING-ALBEKT  ( PaBMEBLY 

SRL  ) 

L236E 

♦ 

91,72 

97.05 

1.96 

-.18 

.90 

60E 

OPACITY 

( WHITE 

BACKING), 

ZEISS  ELBEPHa.  PBY-C( 10 ) 

FILTER 

L27  8 

X 

91.75 

97.05 

1.99 

-.19 

.44 

60B 

OPACITY 

( WHITE 

BACKING ). 

BAUSCB  * LOMB 

L274P 

♦ 

93.35 

96,60 

3.11 

-1.41 

1.99 

6 OP 

OPACITY 

( WHITE 

BACKING ). 

PHeTevaLT 

OUEANS: 

89,96  96.17 

95%  ELLIPSE: 

1.47 

.40 

1.00 

WITH 

OAUUA  - 31  DECREES 

29 


PERCENT 


GPflCITY,  B^L  TYPE,  89*/  BACKING 


SAMPLE  H50  = 90-0  PERCENT  SAMPLE  E40  = 96-2  PERCENT 


PERCENT 


30 


KEPOBT  NO.  490  TAPPI  COLLABOBATI VE  BEPEBENCE  PBflOBAM  SEPTEliBEB  1977 

ANALYSIS  T60-2  TABLE  1 
OPACITY  (PAPER  BACKING)  IN  PERCENT 

TAPPI  STANDABD  T42S  OS-75.  OPACITY  OF  PAPER  (15  DEO. /DIFFUSE,  ILLOMINANT  A)  - B4L  TYPE 


SAMPLE 

PRINTING 

SAMPLE 

COATED 

DULL 

TEST  D.* 

' 10 

LAB 

B50 

91  GRAMS 

PEE  SQUARE  METER 

£40 

117  OBAMS  PEB  8QUABE  METER 

caDE 

MEAN 

DEV 

N.DEV 

SDB 

Bo  SDB 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LllE 

91.56 

.12 

.25 

.32 

.70 

96.31 

. 16 

.92 

.31 

1.16 

60C 

0 

LI  15 

LI  18 

91.52 

.06 

.17 

.46 

1.00 

96.19 

.04 

.25 

.17 

.65 

60C 

6 

LI  18 

L162B 

92.1  3 

.69 

1.40 

.45 

• 96 

95.91 

-.24 

-1.32 

.26 

.98 

60C 

a 

LI  82  B 

L190C 

91 .43 

-.01 

-.02 

.29 

• 64 

96.00 

-.15 

-.62 

.09 

.35 

6 0C 

6 

L190C 

L190B 

91.56 

.12 

.25 

.27 

.58 

96.25 

.10 

.58 

.13 

.48 

60C 

0 

L190R 

L236B 

91  .26 

-.16 

-.36 

.55 

1.20 

96.26 

.13 

.75 

.38 

1.43 

60C 

0 

L236B 

L243 

91  .67 

.23 

.47 

.45 

• 99 

96.27 

.12 

.69 

.15 

.56 

60C 

0 

L243 

L274 

90.30 

-1.14 

-2.30 

1.32 

2.07 

96.00 

-.15 

-.82 

1.05 

3.97 

60C 

0 

L274 

L502B 

91  .69 

.46 

.92 

.30 

• 66 

96.42 

.27 

1 .53 

.10 

.39 

60V 

0 

L502D 

L502E 

91.61 

.18 

.36 

.32 

.70 

96.09 

-.05 

-.28 

.14 

.54 

6 0C 

0 

L502H 

L543 

90.ee 

-.56 

-1.13 

.31 

.67 

95.68 

-.27 

-1.49 

.13 

.50 

60V 

0 

L543 

GB.  UEAN 

■ 91 .44 

PERCENT 

OBAND  MEAN 

■ 96.  15 

PERCENT 

TEST 

' DETERMINATIONS 

• 10 

SD  MEANS 

- .49 

PERCENT 

SD  OF  MEANS 

- .18 

PERCENT 

1 1 

LABS  IN 

GRAND 

MEANS 

AVBBAGE  SDB  • .46  PERCENT  AVERAGE  SDR  • .27  PERCENT 

TOTAL  NOUBEfi  OF  LABORATORIES  REPORTING  • 11 


Best  Values: 


H50  91.7  percent 

E40  96.2  percent 


REPORT  NO.  49G 


TAPPI  COLLABORATIVE  REFERENCE  PBOGRAti 
ANALYSIS  T60-2  TABLE  2 
OPACITY  (PAPER  BACKING)  IN  PERCENT 

TAPPI  STANDABD  T42S  OS-75.  OPACITY  OF  PAPER  (15  DEO. /DIFFUSE,  ILLUMINANT  A)  - B4L  TYPE 


SEPTERBEfi  1977 


LAB 

MEANS 

COORDINATES 

AVG 

C0DE 

F 

B50 

E40 

MAJOR  MINOR 

B.SDB 

VAfi 

PB0PEBTY---TEST  I NSTRUMENT---( 

C0NDITH 

L274 

0 

90.30 

96.00 

-1.15  .02 

3.42 

6 0C 

OPACITY 

( 

PAPER 

BACKING  ). 

BAUSCB 

♦ 

L0MB 

L543 

0 

90.88 

95.88 

-.59  -.18 

.58 

60V 

OPACITY 

( 

PAPER 

BACKING ), 

DIAN0/BNL 

L236B 

0 

91  .26 

96.28 

-.16  .16 

1.31 

60C 

OPACITY 

( 

PAPER 

BACKING ), 

BAUSCB 

♦ 

L0MB 

L190C 

0 

91.43 

96.  00 

-.03  -.14 

.50 

60C 

OPACITY 

( 

PAPER 

BACKING ). 

BAUSCB 

♦ 

L0MB 

LI  18 

0 

91.52 

96.  1 9 

.09  .03 

• 82 

60C 

OPACITY 

( 

PAPER 

BACKING  ). 

BAUSCB 

♦ 

L0MB 

L190R 

0 

91.56 

96.25 

.14  .09 

.53 

60C 

OPACITY 

( 

PAPER 

BACKING  ). 

EADSCH 

♦ 

LOME 

LI  15 

0 

91  .56 

96.31 

.14  .15 

.93 

60C 

OPACITY 

( 

PAPER 

BACKING  ). 

BAUSCB 

♦ 

L0MB 

L502H 

0 

91  .61 

96.  09 

.17  -.08 

.62 

60C 

OPACITY 

( 

PAPER 

BACKING ), 

BAUSCB 

♦ 

L0MB 

L243 

0 

91  .67 

96.27 

.25  .09 

.77 

60C 

OPACITY 

( 

PAPER 

BACKING  ). 

BAUSCB 

♦ 

LOME 

L502D 

0 

91.89 

96.42 

.49  .21 

.53 

60V 

OPACITY 

( 

PAPER 

BACKING  ). 

DIANO/BNL 

LI  82R 

0 

92.13 

95.91 

.65  -.33 

• 98 

60C 

OPACITY 

( 

PAPER 

BACKING  ), 

BAUSCB 

♦ 

L6HB 

GMEANS: 

91.44 

96.15 

1.00 

95%  : 

ELLIPSE: 

1.54  .51 

WITH 

GAMMA  - 8 : 

DEGREES 

31 


PERCENT 


GPflCITY,  B<^L  TYPE.  PAPER  BACKING 


SAMPLE  H50  = 91.44  PERCENT 


SAMPLE  E40  = 96.15  PERCENT 
J I I 1 


LO 

r-- 

cn 


CD 

CXI 


O +.X.«  NOT  IN  GRAND  MEANS 

LU  ANALYSIS  T60-2 

LU 

_1 

Q_ 


CT 

CO 


O 


O 


§ O 


O 


LD 

LD 

(X 


LD 

cn 


O 


o 


C) 


o 


o 


SAMPLE  H50 


90.0 


91.0  92.0 

PERCENT 


93.0 


32 


KEFORT  Ne.  490  TAPPI  C0LLAB6SATI VE  BEFBBBNCE  PBOOBAB  SEPTEMBEB  1977 

ANALYSIS  TEO-3  TABLE  1 
OPACITY  (PAPEB  BACIINO)  IN  PEBCENT 

TAPPI  SUGGESTED  IIETEOD  T519  SU-70,  DIFFUSE  OFACITY  OF  PAFEB  - ILLUUINANT  C,  ELBBFHO  TYPE 


SAMPLE 

FBINIING 

SAMPLE 

COATED 

DULL 

TEST 

D*«  10 

LAB 

H50 

91  OEAMS 

; PER  SQUARE  HETEB 

E40 

117  GBAMS  PER  SQUARE  METER 

cevE 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDB 

MEAN 

DEV 

N.DEV 

SDR 

B.SDfi 

VAB 

F 

LAB 

LlOO 

92,62 

.02 

.08 

.27 

1.06 

96.78 

.04 

.27 

.12 

1.03 

60J 

0 

LlOO 

LI  5 0 

92.34 

-.25 

-.83 

.20 

. 79 

96.61 

-.12 

-.79 

.11 

.93 

60J 

6 

LI  50 

L182E 

92.59 

-.01 

-.02 

.40 

l.SS 

96.71 

-.03 

-.18 

.10 

.84 

60J 

e 

LI  82E 

L242 

93.02 

.43 

1.41 

.17 

.65 

96.91 

.17 

1.08 

.16 

1 .38 

60J 

0 

L242 

L244 

92.08 

-.52 

-1  .70 

.28 

1.09 

96.38 

-.36 

-2.29 

.10 

.87 

60F 

0 

L244 

L250T 

92.78 

.18 

.60 

.27 

1.06 

96.70 

-.04 

-.25 

.16 

1 .37 

60J 

0 

L250T 

L251 

92  .73 

.13 

.43 

.18 

.72 

96.82 

.06 

.50 

.13 

1.06 

60F 

0 

L251 

L360 

93  .28 

.68 

2.25 

.14 

. 55 

82.70 

-14.04 

-89.77 

.24 

2.02 

60F 

0 

L360 

L446 

92.37 

-.23 

-.75 

.26 

1. 02 

96.70 

-.04 

-.27 

.10 

.85 

60J 

0 

L446 

L464 

93  .1 1 

.52 

1.70 

.28 

1.12 

96.98 

.24 

1.54 

.09 

.80 

60F 

0 

L484 

L502 

92.46 

-.14 

-.45 

.27 

1 . 05 

96.77 

.03 

.19 

.11 

.89 

60J 

0 

L5  02 

L575 

92.46 

-.14 

-.46 

.23 

.90 

96.77 

.03 

.20 

.12 

.97 

6 0J 

0 

L5  75 

OB.  MEAN 

• 92.60 

PEBCENT 

GBAND  MEAN 

- 96,74 

PEBCENT 

TEST  DETEBUINATIONS 

- 1 0 

SD  MEANS 

• .30 

PEBCENT 

SD  OF  MEANS 

- .16 

PEBCENT 

11  LABS  IN 

GRAND 

MEANS 

AVEBAOE  SDK  • 

.25 

PEBCENT 

AVERAGE  SDB  • 

.12 

PERCENT 

L176 

95.82 

3.22 

10.62 

.40 

1.56 

99.01 

2.27 

14.52 

.26 

2.22 

6 0Z 

♦ 

LI  76 

L253C 

91  .71 

-.89 

-2.92 

.31 

1.22 

96.31 

-.43 

-2.74 

.14 

1.22 

600 

♦ 

L253C 

TOTAL  NUNBEB  OF  LAEOBATOBIES  lEPOBTINO  • 14 

Best  Values:  H50  92.6  percent 

E40  95.8  percent 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  360. 


BEPOBT  NO.  49G 


TAPPI  COLLABOBATIVE  REFERENCE  PBOGRAU 
ANALYSIS  T60-3  TABLE  2 
OPACITY  (PAPEB  BACKING)  IN  PEBCENT 

TAPPI  SUGGESTED  METBOD  1519  SU-70,  DIFFUSE  OPACITY  OF  PAPER  - ILLUUINANT  C,  ELREPHO  TYPE 


SEPTEMBEB  1977 


LAB 

MEANS 

COORDINATES 

AVG 

CODE 

F 

B50 

£40 

MAJOR 

MINOS 

R.  SDB 

VAR 

PBOPEMTY---TEST  INSTfiOMENT---C0NDITI0NS 

L2  53C 

♦ 

91.71 

96.31 

-.98 

-.00 

1 .22 

600 

OPACITY 

( 

PAPER 

BACKING 

). 

GARDNER 

L2A4 

O 

92  .08 

96.38 

-.62 

-.10 

.98 

60F 

OPACITY 

( 

PAPER 

BACKING 

). 

ZEISS  ELREPHO.  FMY-C( 

10  ) NO 

TRAP 

LI  50 

0 

92.34 

96.61 

-.28 

-.00 

.66 

60J 

OPACITY 

( 

PAPER 

BACKING 

). 

Z. ELREPHO. FMY-C. GLOSS 

TRAP 

L446 

0 

92.37 

96.70 

-.22 

. 06 

.93 

60J 

OPACITY 

< 

PAPER 

BACKING 

>. 

Z.ELREPHfl.FMY-C.  GLOSS 

TRAP 

L575 

o 

92.46 

96.77 

-.11 

.09 

• 94 

60J 

OPACITY 

( 

PAPER 

BACKING 

). 

Z. ELREPHO. PMY-C. GLOSS 

TRAP 

L502 

0 

92.46 

96.77 

-.11 

.09 

.97 

60J 

OPACITY 

( 

PAPER 

BACKING 

). 

Z. ELREPHO. FMY-C. GLOSS 

TRAP 

L182E 

0 

92.59 

96.71 

-.  02 

-.02 

1 .19 

60J 

OPACITY 

( 

PAPEB 

BACKING 

Z.ELREPHO. PMY-C. GLOSS 

TRAP 

LlOO 

0 

92.62 

96.78 

• 04 

.03 

1.05 

60J 

OPACITY 

( 

PAPER 

BACKING 

>. 

Z.ELBEPHO. PMY-C. GLOSS 

TRAP 

L251 

0 

92.73 

96.82 

. 15 

.01 

.89 

60F 

OPACITY 

( 

PAPER 

BACKING 

). 

ZEISS  ELREPHO,  FMY-C( 

10  ) NO 

TRAP 

L2  5 0T 

0 

92  .78 

96.70 

.15 

-.  1 1 

1 .22 

60J 

OPACITY 

( 

PAPER 

RACKING 

>, 

Z. ELBEPHO. FMT-C. GLOS  S 

TRAP 

L242 

0 

93.02 

96.91 

.46 

-.03 

1 .02 

60J 

OPACITY 

( 

PAPER 

BACKING 

Z.ELBEPHO. FMY-C, GLOSS 

TRAP 

L484 

0 

93.11 

96.98 

.57 

-.00 

.96 

60F 

OPACITY 

( 

PAPEB 

BACKING 

>. 

ZEISS  ELREPHO.  FMY-C( 

10  ) NO 

TRAP 

L360 

0 

93.28 

82.7  0 

-5.43 

-12.96 

1 .29 

60F 

OPACITY 

( 

PAPER 

BACKING 

K 

ZEISS  ELBEPHO.  FMY-C< 

10  ) NO 

TRAP 

L176 

♦ 

95.62 

99  .01 

3.89 

.66 

1.69 

60Z 

OPACITY 

< 

PAPER 

BACKING 

>. 

MARTIN  SWEETS 

GMEANS: 

92.60 

96.74 

1.00 

95% 

ELLIPSE: 

1.  03 

.21 

WITH 

GAMMA  * 25  : 

DEGREES 

33 


PERCENT 

95.8  96-2  96.6  97.0  97.4  97. 


0PHCITY,  ELREPH0  TYPE.  PRPER  BROKING 


SAMPLE  HSO  = 92.60  PERCENT 

i 


_1_ 


_L 


SRMPLE  E40  = 96.74  PERCENT 

I I 1 1 — 


oo 


Q +.X.#  NOT  IN  GRAND  HERNS 

LiJ  RNRLYSIS  T60-3 
LU 


CL 

CE 

CO 


O 


O 


O 


o 


o 


o 


Cl 


o 


CD 


O 


SAMPLE  HSO 


1 r 

91.6 


92.0 


92.4  92.8 

PERCENT 


93.2 


I 1 — 

93.6 


K 


34 


SEPeST  NO.  490 


SEPTEMBEE  1977 


lAFPI  CaLLABOBATI VE  BEFEKENCE  PSeOBAB 
ANALYSIS  165- 1 TABLE  1 
EIBECTIONAL  BLDE  BEFLBCTANCE  IN  PEBCENT 


TAFPI  SIAMDASC  T452 

M-56, 

■BBIGBTNESS ' ; BABTIN 

SVEBTS 

(ACBT  a 

GE  ) IS 

STAND ABD 

FOB  THIS 

ANALYSIS 

SAMPLE 

PBINTINO 

SAMPLE 

CGATED 

GLOSS 

TEST 

D.  ' 

■ 8 

LAB 

H52 

74  OEAMS  PEB  ! 

SQDABE  BETEB 

E41 

151  GRABS  PER  SQUARE  BETEB 

CfiDE 

MEAN 

DEV 

N.DEV 

SUB 

B.SDB 

MEAN 

DEV 

N.DEV 

SDR 

B.  SDR 

VAR 

F 

LAB 

LI  08 

68.79 

.03 

.11 

.17 

• 62 

62.72 

-.16 

-.59 

.32 

1 .00 

6 5M 

6 

LI  08 

L122 

68.56 

-.20 

-.75 

.13 

.47 

82,47 

-.41 

-1 . 51 

• 38 

1.20 

65N 

0 

LI  22 

L132 

69.20 

.44 

1 .68 

.34 

1.24 

83.42 

.54 

1 .98 

• 34 

1.06 

65N 

0 

LI  32 

L158 

69.24 

.48 

1.83 

.13 

.47 

63.20 

.31 

1.15 

.25 

.78 

65N 

0 

LI  58 

L172 

68.82 

.07 

.25 

.16 

.57 

83.01 

.13 

• 46 

• 22 

.68 

65A 

6 

LI  72 

L176 

69.19 

.43 

1 .64 

.25 

• 90 

83.07 

.19 

.69 

• 25 

.78 

65A 

0 

LI  76 

L19  0C 

68.80 

.04 

.16 

.19 

.70 

62.64 

-.25 

-.92 

.41 

1 .29 

65A 

0 

LI  90C 

L21  OM 

68.59 

-.17 

-.65 

.11 

.41 

82.90 

.01 

.05 

• 32 

.99 

65M 

0 

L210M 

L21  ON 

66.96 

.20 

.78 

.20 

.72 

82.92 

. 04 

• 14 

.29 

.89 

65N 

6 

L210N 

L211 

66.95 

.19 

.73 

.35 

1.27 

62.91 

.03 

• 10 

.19 

.59 

65N 

0 

L211 

L225 

68.70 

-.06 

-.22 

.23 

.82 

82.90 

.01 

.05 

.09 

.29 

65N 

0 

L225 

L243 

66.51 

-.25 

-.94 

.16 

. 59 

82.56 

-.32 

-1.19 

.15 

.47 

65A 

0 

L243 

L259 

68.36 

-.40 

-1.51 

.90 

3.25 

83.01 

.13 

.46 

• 63 

1 .96 

65M 

0 

L259 

L27  5 

68.55 

-.21 

-.80 

.28 

1.00 

82.65 

-.24 

-.87 

.23 

.71 

65H 

0 

L275 

L288 

68.65 

-.11 

-.41 

.29 

1 • 04 

62.72 

-.16 

-.59 

.19 

.59 

65N 

0 

L268 

L308 

68.77 

.02 

.06 

.33 

1.20 

82.96 

.06 

• 28 

.53 

1.67 

65N 

0 

L3  08 

L315 

66.46 

-.30 

-1.13 

.25 

.91 

83.01 

.13 

• 46 

.48 

1 .49 

65N 

0 

L315 

L317 

69,0  7 

.32 

1.21 

.13 

• 46 

82.54 

-.35 

-1  .28 

.29 

.90 

65M 

0 

L317 

L502 

68.73 

-.03 

-.10 

.31 

1.11 

82.66 

-.03 

-.11 

.42 

1.31 

65A 

0 

L502 

L523 

68.40 

-.36 

-1.37 

.22 

• 80 

82.  62 

-.26 

-.96 

.33 

1 . 02 

65N 

0 

L523 

L59  8 

68.61 

-.15 

-.56 

.67 

2.44 

63.49 

.60 

2.21 

.43 

1 .35 

6SM 

a 

L598 

GB.  MEAN 

■ 68.76 

PEBCENT 

GRAND  MEAN  • 

82.89 

PEBCENT 

TEST  DBTEBBINATI6NS 

- 0 

SD  MEANS 

• .26 

PEBCENT 

SD  aP  MEANS  • 

.27 

PEBCENT 

21  LABS  IN 

GRAND 

MEANS 

AVEBAGE  SOB 

- .28 

PEBCENT 

AVEBAGE  SDB 

- .32 

PERCENT 

LI  0 5 

67,  85 

-.91 

-3.46 

.23 

• 62 

83.52 

.64 

2.35 

.33 

1.02 

65T 

♦ 

LI  05 

L213 

68  .45 

-.31 

-1.18 

.14 

• 51 

03.74 

• 85 

3.13 

.33 

1.04 

65T 

♦ 

L213 

L22  3 

68.62 

-.13 

-.51 

.18 

.63 

81  .96 

-.92 

-3.40 

• 18 

.55 

65G 

♦ 

L223 

L224 

69.57 

.82 

3.11 

.20 

.72 

82.75 

-.14 

-.50 

.52 

1.61 

65H 

♦ 

L224 

L232 

69.12 

.37 

1 .40 

.23 

• 64 

84.12 

1.24 

4.56 

.23 

.72 

65P 

♦ 

L2  32 

L249 

69.04 

.28 

1 • 06 

.36 

1.30 

62.51 

-.37 

-1  .36 

.29 

• 92 

65P 

♦ 

L249 

1,256 

68.70 

-.06 

-.22 

.20 

.72 

83.99 

1.10 

4.05 

.31 

• 98 

6SH 

♦ 

L2S6 

L260 

69  .04 

.28 

1.06 

.09 

.33 

82.66 

-.22 

-.82 

.23 

.72 

6SP 

♦ 

L260 

L278 

71.12 

2.37 

9.02 

.35 

1.28 

84.81 

1.93 

7.09 

• 26 

• 81 

65P 

♦ 

L278 

L31  2 

71  .62 

2.87 

10.93 

.35 

1.26 

84.00 

1.11 

4.10 

.00 

• 00 

65P 

♦ 

L312 

L321 

70.37 

1.62 

6.16 

.35 

1.26 

65.06 

2.18 

8.01 

• 18 

.55 

65P 

♦ 

L321 

L328 

71  .66 

2.90 

1 1.07 

.23 

. 64 

85.75 

2.86 

10.54 

.53 

1.67 

65P 

♦ 

L328 

L339 

71  .00 

2.24 

8,55 

.27 

.97 

65,94 

3.05 

11.23 

• 1 a 

.55 

65P 

♦ 

L339 

L380 

71  .56 

2.80 

1 0.69 

.42 

1.51 

84.00 

1.11 

4.10 

.00 

.00 

65P 

L380 

L388 

66.50 

-.26 

-.99 

.00 

.00 

82.44 

-.45 

-1.65 

.42 

1 .30 

65P 

♦ 

L388 

L543 

68.51 

-.25 

- .94 

.17 

• 62 

83.66 

.78 

2.66 

.31 

.97 

65H 

♦ 

LS43 

L562 

71.06 

2.30 

8.78 

.32 

1.16 

84.37 

1 .49 

5.48 

.23 

.72 

65P 

♦ 

L562 

L587 

68.25 

-.51 

-1.94 

.21 

• 77 

82.16 

-.72 

-2.67 

• 36 

1.12 

651 

♦ 

L587 

L591 

67.34 

-1.42 

-5.42 

.09 

.33 

84.07 

1 .16 

4.  34 

• 58 

1 .80 

65H 

♦ 

L591 

T0TAL  NBBBEB  6F  LAB6fiAieSIES  SEPOBIING  ■ 40 

Best  Values:  H52  68.6  + 0.5  percent 

E41  82.6  + 0.6  percent 


35 


KEP6RX  N6.  490 


XAPPI  COLLABaSATIVE  REFERENCE  PROGRAM  SEPTEMBER  1977 

ANALYSIS  T65-1  TABLE  2 
DIRECTIONAL  BLUE  REFLECTANCE  IN  PERCENT 

TAPPI  STANDARD  T452  M-58.  'BSIGETNESS* 1 MARTIN  SNEETS  ( ACBT  A GE ) IS  STANDARD  FOE  THIS  ANALYSIS 


LAB 

CODE 

F 

MEANS 
B52  E41 

CeaSDINATES 
MAJ6B  MINaB 

AVO 

B.SDfi 

VAB 

PBePBBTY— -TEST  INSTRUMENT---* 

C6NDITI6NS 

L591 

♦ 

67.34 

84.07 

-.08 

1.85 

1.07 

65  H 

BLUE 

REFLECTANCE 

< DIKECTiaNAL ). 

HUNTER 

H 05 

♦ 

67.85 

83.52 

-.14 

1.10 

• 92 

65T 

BLUE 

REFLECTANCE 

( DIHECTIONAL ). 

HUNTER  D25D2M 

L587 

♦ 

68.25 

82.16 

-.88 

-.11 

.95 

651 

BLUE 

REFLECTANCE 

( DIBHCTiaNAL  ). 

HUNTER  D25D2A 

L259 

6 

66.36 

83.01 

-.17 

.36 

2.61 

65U 

BLUE 

REFLECTANCE 

( DIRECTiaSAL  ). 

MARTIN  SHEETS 

(GE).  S-1 

L52  3 

6 

68.40 

82.62 

-.43 

.09 

.91 

65N 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ). 

DIANO/MARTIN 

SWEETS.  S-4 

L2J3 

♦ 

68.45 

83.74 

.42 

• 80 

.78 

65T 

BLUE 

REFLECTANCE 

( DIBECTiaNAL  1. 

HUNTER  D25D2M 

L315 

6 

68.46 

83.01 

-.11 

.30 

1.20 

65N 

BLUE 

REFLECTANCE 

( DIBECTiaNAL  ). 

DIANG/NARTIN 

SWEETS.  S-4 

L368 

♦ 

66.50 

82.44 

-.51 

-.11 

.65 

65P 

BLUE 

REFLECTANCE 

( DIBECTiaNAL). 

PH8T6VaLT 

L543 

♦ 

68.51 

83.66 

.41 

.70 

.80 

65H 

BLUE 

REFLECTANCE 

( DIBECTiaNAL  ). 

HUNTER 

L243 

e 

66.51 

82.56 

-.41 

-.04 

.53 

65A 

BLUE 

REFLECTANCE 

(DIBECTiaNAL). 

MARTIN  SHEETS 

(ACBT).S-2 

L275 

e 

68.55 

82.65 

-.32 

-.00 

• 86 

65  M 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ). 

MARTIN  SHEETS 

(GE).  S-1 

L122 

e 

68.56 

82.47 

-.44 

-.13 

• 83 

65  N 

BLUE 

REFLECTANCE 

( DIBECTiaNAL  ). 

D I AN 8/MART IN 

SWEETS.  S-4 

L21  OM 

0 

68.59 

82.90 

-.10 

• 14 

.70 

65  M 

BLUE 

REFLECTANCE 

< DIBECTiaNAL ). 

MARTIN  SHEETS 

(GE).  S-1 

L59  8 

a 

68.61 

83.49 

.35 

.51 

1.89 

65M 

BLUE 

REFLECTANCE 

( DIBECTiaNAL  ). 

MARTIN  SHEETS 

(GE).  S-1 

L223 

♦ 

68.62 

81  .96 

-.77 

-.52 

.59 

65G 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ). 

GARDNER 

L286 

a 

68.65 

82.72 

-.19 

-.03 

• 82 

65  N 

BLUE 

REFLECTANCE 

( DIBECTiaNAL  ). 

DIAN0/UARTTN 

SWEETS.  S-4 

L2  56 

♦ 

68.70 

83.99 

.78 

.78 

.85 

65H 

BLUE 

REFLECTANCE 

(DIBECTiaNAL). 

HUNTER 

L225 

a 

68  .70 

82.90 

-.03 

.05 

.55 

65N 

BLUE 

REFLECTANCE 

(DIBECTiaNAL  ). 

DIAN0/MARTIN 

SWEETS.  S-4 

L5  02 

a 

68.73 

82.86 

-.04 

-.00 

1.21 

65A 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ). 

MARTIN  SHEETS 

(ACBT).S-2 

L308 

a 

68.77 

82.96 

. 07 

.04 

1.43 

65N 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ). 

DIANO/MARTIN 

SWEETS.  S-4 

LI  0 8 

a 

68.79 

82.72 

-.10 

-.13 

.61 

65H 

BLUE 

REFLECTANCE 

( DIBECTiaNAL  ). 

MARTIN  SHEETS 

(GE).  S-1 

L190C 

a 

63.80 

82.64 

-.16 

-.20 

.99 

65A 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ). 

MARTIN  SHEETS 

(ACBT).S-2 

L172 

a 

68.62 

83.01 

. 14 

• 04 

.62 

65A 

BLUE 

REFLECTANCE 

( DIBECTiaNAL  ). 

MARTIN  SHEETS 

(ACBT).S-2 

L211 

a 

68.95 

82.91 

. 15 

-.12 

.93 

65  N 

BLUE 

REFLECTANCE 

( DIBECTiaNAL  ). 

DIANO/MARTIN 

SWEETS.  S-4 

L21  ON 

a 

68.96 

82.92 

.17 

-.13 

.81 

65  N 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ). 

DIAN8/MARTIN 

SWEETS.  S-4 

L260 

♦ 

69.04 

62.66 

.02 

-.36 

.53 

65  P 

BLUE 

REFLECTANCE 

( DIBECTiaNAL  ). 

PH0T0V0LT 

L249 

♦ 

69.04 

82.51 

-.09 

-.46 

1.11 

65P 

BLUE 

REFLECTANCE 

( DIBECTiaNAL  ). 

PH0T6V0LT 

L31  7 

a 

69.07 

82.54 

-.05 

-.47 

• 66 

65  U 

BLUE 

REFLECTANCE 

( DIBECTiaNAL  ), 

MARTIN  SHEETS 

(GE).  S-1 

L232 

♦ 

69.12 

84.12 

1.16 

.56 

.78 

65  P 

BLUE 

REFLECTANCE 

( DIBECTiaNAL  ). 

PH6T0VeLT 

LI  76 

a 

69.19 

83.07 

.43 

-.  19 

• 84 

65A 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ). 

MARTIN  SHEETS 

(ACBT  ).S-2 

LI  32 

a 

69.20 

83.42 

.70 

.03 

1.15 

65N 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ). 

DIAN0/MART1N 

SWEETS.  S-4 

LI  58 

a 

69.24 

83.2  0 

.55 

-.14 

.63 

65  N 

BLUE 

REFLECTANCE 

(DIBECTiaNAL ). 

DIANO/MARTIN 

SWEETS.  S-4 

L224 

♦ 

69.57 

82.75 

.45 

-.70 

1 . 16 

65H 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ), 

HUNTER 

L321 

♦ 

70.37 

85.06 

2.70 

.26 

• 92 

65P 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ). 

PH6T8V6LT 

L339 

♦ 

71  .00 

85.  94 

3.77 

.39 

.76 

65P 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ). 

PH0TGV6LT 

L5  62 

♦ 

71  .06 

84.37 

2.65 

-.71 

.94 

65P 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ). 

PHerOVOLT 

L278 

♦ 

71.12 

84.81 

3.02 

-.46 

1 .04 

65P 

BLUE 

REFLECTANCE 

( DIBECTiaNAL  ). 

PHoravoLT 

L380 

♦ 

71.56 

84.00 

2.71 

-1.33 

.75 

65P 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ). 

PH0T0V8LT 

L312 

♦ 

71.62 

64.00 

2.  75 

-1  .38 

• 64 

65P 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ). 

PH6T8V0LT 

L32  8 

♦ 

71.66 

85.75 

4.  07 

-.23 

1.25 

65P 

BLUE 

REFLECTANCE 

( DIBECTiaNAL ). 

PH6TOV6LT 

OHEANS; 

68.76  82.69 

95%  ELLIPSE: 

.85 

.58 

1.00 

WITH 

GAMMA  • 47  DEGREES 

36 


PERCENT 


BLUE  REFLECTANCE,  DIRECTIONAL 


SAMPLE  H52  = 68.76  PERCENT  SAMPLE  E41  = 82.89  PERCENT 
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BEPeRT  Ne.  49G  TAPPI  CflLLABGHAIIVE  REFERENCE  PE€K5EAM  SEPTEltBER  1977 

ANALYSIS  T65-2  TABLE  1 

DIFFUSE  BLUE  REFLECTANCE  IN  PERCENT  (OL0SS  TRAP) 

TAPPI  SUGGESTED  METSeD  TE25  SU-72.  BRIGHTNESS  6F  PULP  (DIFFUSE  ILLUMINATI0N  AND  0 DEG.  0BSEEVATI0N) 


SAMPLE 

PMINIING 

SAMPLE 

C6ATED 

GL0SS 

TEST 

D.' 

■ 6 

LAB 

H52 

74  GRAMS 

FEE  SQOABE  METER 

E41 

151  GRAMS  PER  ; 

SQUARE  METER 

C6DE 

MEAN 

DEV  N 

.DEV 

SDR 

B.SDfi 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LlOO 

68.02 

-.18 

-.21 

.13 

.70 

82,23 

.46 

.64 

.27 

1.16 

65F 

6 

LI  00 

LI  21 

67,96 

-.24 

-.28 

.29 

1,54 

81,07 

-.71 

-.98 

.30 

1 .63 

65E 

0 

L121 

LI  50 

67.58 

-.62 

-.72 

.28 

1.49 

81  ,63 

-.15 

-.20 

.21 

.90 

650 

0 

L150 

LI  7 0 

68.46 

.26 

.31 

.05 

• 28 

81,54 

-.24 

-.33 

.07 

• 32 

65B 

0 

L170 

LI  62 

68.33 

.13 

.15 

.17 

.94 

81.76 

-.01 

-.01 

.19 

.83 

65F 

0 

LI  82 

L210K 

69.58 

1.38 

1.61 

.18 

.96 

62.72 

.95 

1.32 

.20 

• 86 

65K 

0 

L210K 

L2  42 

66.45 

-1.7S 

2.04 

.12 

.64 

60.89 

-.86 

-1  .23 

.31 

1.32 

6SF 

0 

L242 

L250T 

68.66 

.46 

.54 

.28 

1.50 

82.00 

.23 

.32 

.23 

• 99 

65F 

0 

L250T 

L260 

68  .67 

.47 

.55 

.15 

• 81 

82.13 

.36 

.50 

.32 

1 .35 

650 

0 

L280 

L325 

69.53 

1.33 

1.55 

.23 

1.23 

82.79 

1.01 

1.42 

.18 

.78 

65F 

0 

L325 

L349 

67.48 

-.72 

-.84 

.15 

.79 

81.08 

-.69 

-.97 

.24 

1.03 

6sr 

0 

L349 

L362 

67,69 

-.31 

-.36 

.32 

1 ,75 

81.22 

-.56 

- .77 

.11 

.45 

65K 

0 

L362 

L446 

67.80 

-.40 

-.46 

.14 

.77 

81.22 

-.55 

-.77 

.26 

1.10 

65F 

0 

L446 

L502A 

67.07 

-1.13 

1.31 

.22 

1.18 

81.19 

-.58 

-.81 

.34 

1.45 

65B 

0 

L502A 

L573 

69.33 

1.13 

1.31 

.14 

.76 

83.37 

1 .60 

2.23 

.18 

.77 

65F 

0 

L573 

L575 

68.37 

.17 

.19 

.12 

• 64 

81.52 

-.25 

-.35 

.25 

1.07 

65F 

0 

L575 

GR«  UEAN 

■ 68.20 

PERCENT 

GRAND  MEAN 

■ 81,77 

PERCENT 

TEST  DETERMINATI6NS 

- 6 

SD  MEANS 

- .86 

PERCENT 

SD  0F  MEANS 

- ,72 

PERCENT 

16  LABS  IN 

GRAND 

MEANS 

AVERAGE 

SDR  ■ 

.19 

PERCENT 

AVERAGE  SDR 

• 

.23 

PERCENT 

L269 

69.80 

1.60 

1.86 

.32 

1.73 

82.  1 1 

.34 

.47 

.31 

1.34 

650 

♦ 

L289 

L502B 

67.8  2 

-.38 

-.44 

.21 

1.15 

62.06 

.31 

• 43 

.35 

1.51 

65L 

♦ 

L502B 

LS02C 

67.22 

-.98 

1.14 

.12 

.67 

82.21 

• 44 

• 61 

.31 

1.34 

65T 

♦ 

L502C 

TGTAL  NUMBER  GF  LABeBATGRIES  SEP0RTING  • 19 


Best  Values:  H52 

E41 


68.0  + 1.5  percent 

81.5  + 1.3  percent 


> 
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BEPOAT  N0.  490  TAFPI  CflLLABeSATI VE  BEFEBENCE  PfiOOBAU  SEPTEUBEB  1977 

ANALYSIS  Y6S-2  TABLE  2 

DIFFUSE  BLUE  BEFLECTANCE  IN  PEBCENT  ( OL0SS  TBAP  ) 

TAPPI  SUGGESTED  METHOD  T525  SU-72,  BBI0HTNE3S  OF  PULP  (DIFFUSE  ILLUMINATION  AND  0 DEG.  OBSEBVATION ) 


LAB 

CODE 

F 

MEANS 
H52  E41 

CeOBDINATES 
HA JOB  HINOB 

AVO 

fi.SDB 

VAfi 

PH0PEBTY— -TEST  INSTBUMENT- 

--CONDITIONS 

L242 

6 

66.45 

80.  89 

-1.92 

.42 

.98 

65  F 

DIFFUSE 

BEFLECTANCE, 

ELBEPH0. 

GL.TBAP, 

NBC-PTB  ABSOLUTE  BASE 

L502A 

0 

67,07 

81.19 

-1.24 

.26 

1 .31 

65B 

DIFFUSE 

BEFLECTANCE, 

ELBEPH6. 

GL.TRAP, 

NBS  ABSOLUTE  BASE 

L502C 

« 

67,2  2 

82.21 

-.49 

.95 

1.01 

65Y 

DIFFUSE 

BEFLECTANCE, 

ELBEPB0« 

GL.TBAP, 

NBS  ABSOLUTE,  FHZC 

L349 

0 

67,4  8 

81.08 

-.99 

-.09 

.91 

65K 

DIFFUSE 

BEFLECTANCE, 

ELBEPB0. 

GL.TBAP, 

MGO  (ZEISS)  BASE 

LI  5 0 

0 

67.58 

81.63 

-.57 

.27 

1.20 

650 

DIFFUSE 

BEFLECTANCE, 

ELBEPH0, 

QL.TBAP, 

ZEISS  ABSOLUTE  BASE 

L446 

0 

67.80 

81.22 

-.65 

-.18 

.94 

65  F 

DIFFUSE 

BEFLECTANCE, 

ELBEPH0. 

GL.TBAP, 

NBC-PTB  ABSOLUTE  BASE 

L502B 

♦ 

67.62 

82.08 

-.10 

.46 

1.33 

65L 

DIFFUSE 

BEFLECTANCE, 

ELBEPH6, 

GL.TBAP, 

NBS  ABSOLUTE.  FMZA 

L362 

6 

67,89 

81.22 

-.59 

-.24 

1.10 

65K 

DIFFUSE 

BEFLECTANCE. 

BLBEPH6« 

GL.TBAP, 

MOO  (ZEISS)  BASE 

L121 

0 

67,96 

81.07 

-.63 

-.40 

1 .56 

65  C 

DIFFUSE 

BEFLECTANCE, 

ELBEPH0, 

GL.TBAP, 

MOO  (ZEISS)  BASE 

LlOO 

0 

68.02 

82.23 

.15 

.47 

.93 

65  F 

DIFFUSE 

BEFLECTANCE, 

ELEEPH0, 

GL.TBAP, 

NBC-PTB  ABSOLUTE  BASE 

LI  62 

0 

68.33 

81.76 

. 1 0 

-.09 

.66 

65  F 

DIFFUSE 

BEFLECTANCE, 

ELBEPH0, 

GL.TBAP, 

NBC-PTB  ABSOLUTE  BASE 

L575 

0 

68.37 

81  .52 

-.03 

-.30 

.85 

6SF 

DIFFUSE 

BEFLECTANCE, 

ELBEPH0, 

GL.TBAP, 

NBC-PTB  ABSOLUTE  BASE 

LI  7 0 

0 

68.46 

81.54 

. 06 

-.35 

.30 

65B 

DIFFUSE 

BEFLECTANCE. 

ELBEPH0, 

GL.TBAP, 

NBS  ABSOLUTE  BASE 

L250T 

0 

66.66 

82.00 

. 50 

-.11 

1.25 

65F 

DIFFUSE 

BEFLECTANCE, 

ELBEPHO. 

GL.TBAP, 

NBC-PTB  ABSOLUTE  BASE 

L260 

0 

68,67 

82.13 

.60 

1 

o 

1.08 

650 

DIFFUSE 

BEFLECTANCE, 

ELREPH0, 

GL.TBAP, 

ZEISS  ABSOLUTE  BASE 

L573 

0 

69,33 

83.37 

1 . 88 

.53 

.76 

65F 

DIFFUSE 

BEFLECTANCE, 

ELBEPH0, 

GL.TBAP, 

NBC-PTB  ABSOLUTE  BASE 

L32  5 

0 

69.53 

82.79 

1.67 

-.05 

1.01 

65F 

DIFFUSE 

BEFLECTANCE. 

ELBEPH0, 

GL.TBAP, 

NBC-PTB  ABSOLUTE  BASE 

L21  OK 

0 

69.58 

82.72 

1.67 

-.13 

.92 

65K 

DIFFUSE 

BEFLECTANCE. 

ELBEPH0, 

GL.TBAP, 

MGO  (ZEISS)  BASE 

L2  89 

♦ 

69.80 

82.  11 

1.46 

-.74 

1.54 

656 

DIFFUSE 

BEFLECTANCE, 

ELBEPH0, 

GL.TBAP, 

SPECIFIC  CALIBBATION 

GMEANS ; 

68.20  81,77 

95%  ELLIPSE: 

3.05 

. 84 

1.00 

WITH 

GAMMA  * 38  DEGBEES 

39 


PERCENT 


BLUE  REFLECTANCE,  DIFFUSE,  NITH  TRAP 


SAMPLE  H52  = 68-2  PERCENT 


SAMPLE  E41  = 81.8  PERCENT 
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REPeRT  Ne*  49G 


SEPTEMBER  1977 


TAPPl  CaLLAB6RATIVE  REFERENCE  PROGRAM 
ANALYSIS  T65-3  TABLE  1 

DIFFUSE  BLDE  REFLECTANCE  IN  PERCENT  (NO  GLOSS  TRAP) 

TAPPl  SUGGESTED  UETEOD  T525  SU-72,  BRIGBTNESS  OF  PULP  (DIFFUSE  ILLUMINATION  AND  0 DEG*  OBSERVATION) 


SAMPLE 

PBINIING 

SAMPLE 

COATED 

GLOSS 

TEST 

D.- 

6 

LAB 

B52 

74  GRAMS 

PER  SQUARE  METER 

E41 

151  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SSB 

R.SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

VAR 

F 

LAB 

Lll  5 

66.41 

-.69 

-.98 

.44 

2.13 

80.35 

-1.61 

-1  .91 

.20 

• 81 

65E 

0 

L115 

L1S2 

68.56 

-.52 

-.73 

.10 

.48 

81.44 

-.51 

-.61 

• 19 

.78 

65E 

0 

LI  52 

L157 

70.26 

1.16 

1 .63 

.13 

.62 

81  .77 

-.19 

-.22 

.31 

1.30 

65E 

0 

LI  57 

L161 

68.43 

-.68 

- .95 

.88 

4.29 

81.91 

-.04 

-.05 

.26 

1.10 

6 5E 

0 

L161 

L173A 

69.94 

• 64 

1.18 

.05 

.26 

81.41 

-.55 

-.65 

• 21 

.88 

65E 

0 

L173A 

L194 

69.01 

-.09 

-.13 

.14 

.67 

81.26 

-.69 

-.82 

.23 

.97 

6 5E 

6 

H94 

L236 

68.67 

-.43 

-.61 

.15 

.72 

81.89 

-.06 

-.08 

.23 

.96 

65E 

0 

L236 

L23  8A 

69  .49 

.39 

.55 

.12 

. 58 

81.53 

-.42 

-.50 

.29 

1.21 

65E 

0 

L238A 

L241 

69.10 

.00 

.00 

.20 

.95 

82.94 

• 98 

1 .17 

• 41 

1.71 

65E 

O 

L241 

L244 

69.0  9 

-.01 

-.02 

.14 

.70 

81.97 

.01 

• 01 

• 26 

1.08 

65D 

O 

L244 

L251 

68.72 

-.38 

-.54 

.14 

.67 

82.09 

• 14 

• 16 

• 23 

.96 

65E 

0 

L251 

L255 

70.73 

1.63 

2.29 

.09 

.41 

84.22 

2.27 

2.69 

• 24 

.99 

65D 

* 

L255 

L360 

69.57 

.46 

.65 

.14 

.67 

62.70 

.75 

.89 

.16 

.66 

65E 

0 

L360 

L364 

68.36 

-.74 

-1  .04 

.14 

.68 

81.97 

• 02 

.02 

.23 

.96 

65S 

6 

L3  84 

L484 

70  .92 

1.82 

2.55 

.19 

.92 

81.27 

-.68 

-.81 

.32 

1.34 

65E 

0 

L4  84 

L502D 

68.60 

-.50 

-.70 

.14 

.67 

82.  17 

.21 

.25 

• 18 

.76 

65W 

0 

L502D 

L565 

68.66 

-.44 

-.62 

.18 

.90 

81.66 

-.29 

-.35 

.21 

.86 

65W 

0 

L565 

GR.  MEAN 

- 69.10 

PERCENT 

GRAND  MEAN 

- 81.95 

PERCENT 

TEST 

DETERMINATIONS 

- 8 

SD  MEANS 

- .71 

PERCENT 

SD  OF  MEANS 

• .84 

PERCENT 

16 

LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR  • *21  PERCENT  AVERAGE  SDR  « .24  PERCENT 

TOTAL  NUMBER  OP  LABORATORIES  REPORTING  • 17 


Best  Values:  H52  68.8  + 1.2  percent 

E41  82,5  + 1.1  percent 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  484. 


REPORT  NO.  49G  TAPPl  COLLABORATIVE  REFERENCE  PROGRAM 

ANALYSIS  T65-3  TABLE  2 

DIFFUSE  BLUE  REFLECTANCE  IN  PERCENT  (NO  GLOSS  TRAP) 

TAPPl  SUGGESTED  METBOD  T525  SU-72,  BRIGHTNESS  OF  PULP  (DIFFUSE  ILLUMINATION  AND  0 DEG. 


SEPTEMBER  1977 


OBSERVATION ) 


LAB 

MEANS 

COORDINATES 

AVG 

CODE 

F 

H52 

E41 

uAjat 

MINOR 

R.  SDR 

VAR 

PROPERTY— -TEST  INSTRUMENT- 

--CONDITIONS 

L384 

0 

68.36 

81  .97 

-.42 

.61 

.82 

65  S 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

ABSOLUTE-UNKNOWN 

LI  15 

0 

68.41 

80.35 

-1  ,71 

-.38 

1.47 

65  E 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

MOO 

( ZEISS ) 

BASE 

LI  61 

0 

68.43 

61.91 

-.43 

.52 

2.70 

65E 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

MOO 

{ ZEISS ) 

BASE 

LI  52 

0 

68.58 

81  .44 

-.72 

.12 

.63 

65E 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

MGO 

( ZEISS ) 

BASE 

L502D 

0 

68.60 

82.17 

-.12 

.53 

.71 

65W 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

NBS 

MOO  BASE 

L565 

0 

66.66 

81.66 

-.49 

.18 

• 88 

65W 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

NBS 

MGO  BASE 

L236 

0 

68  .67 

81.89 

-.31 

.31 

• 84 

65E 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

MGO 

< ZEISS ) 

BASE 

L251 

0 

68.72 

62.09 

-.11 

. 39 

.82 

66E 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

MGO 

< ZEISS ) 

BASE 

L194 

0 

69.01 

81.26 

-.61 

-.33 

• 62 

65E 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

N0 

TRAP, 

MOO 

( ZEISS ) 

BASE 

L244 

0 

69.09 

81.97 

. 00 

.02 

• 89 

65D 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

NRC-PTB  ABSOLOTE 

L241 

0 

69.10 

82.94 

. 80 

.57 

1 .33 

65  E 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

MGO 

( ZEISS ) 

BASE 

L238A 

0 

69.49 

81.53 

-.12 

-.56 

• 89 

65E 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

MGO 

( ZEISS ) 

BASE 

L360 

0 

69.57 

82.70 

.88 

.06 

.67 

65E 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

MOO 

( ZEISS ) 

BASE 

L173A 

0 

69.94 

81.41 

.05 

-l.OO 

.57 

65E 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

MOO 

( ZEISS ) 

BASE 

L157 

0 

70.26 

81.77 

.53 

-1.05 

.96 

65E 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

MGO 

f ZEISS) 

BASE 

L2  55 

* 

70.73 

84.22 

2.79 

.01 

.70 

65  D 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

NRC- 

‘PTB  ABSOLUTE 

L484 

0 

7C.92 

81.27 

.52 

-1.87 

1.13 

65E 

DIFFUSE 

REFLECTANCE, 

ELREPHO, 

NO 

TRAP, 

MGO 

( ZEISS ) 

BASE 

GMEANS; 

69.1  0 

81.95 

1 .00 

95*  : 

ELLIPSE: 

2.74 

1.50 

WITH 

GAMMA  - 54  DEGREES 
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PERCENT 

80.5  81.5  82.5  83.5  84. 


BLUE  REFLECTRNCE.  DIFFUSE,  N0  TRAP 

SAMPLE  HS2  = 69.1  PERCENT  SAMPLE  E41  = 82.0  PERCENT 
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REPOBT  Me.  490  TAFPI  C6I.LAB0HATI VE  BBFEBBNCE  PBOGBAU  SEPTEMBEB  1977 

AKALTSIS  T75-1  TABLE  1 
SPECDLAB  OLdSS  AT  75  BBOBBES.  IN  OL0SS  UNITS 
TAPPI  STANBABD  T480  0S-72,  SPECOLAB  0L6SS  OF  PAPBB  AND  PAPEBBSABD  AT  75  DEOBBES 


SAMPLE  PBINTINO  SAMPLE  CAST  COATED  TEST  O.*  10 


LAB 

B54 

91  OBAMS 

FEB  SQDABE  METEB 

E57 

211  OBAMS 

1 FEB  sqUABE  METEB 

C6DE 

BEAK 

DEV 

N.DEV 

SDB 

B.SDfi 

MEAN 

DEV 

N.DEV 

SDB 

B.  SDB 

VAR 

F 

LAB 

LI  06 

58.4 

-.2 

-.10 

.9 

.58 

62.5 

-1.8 

-1.15 

1.1 

1.06 

75H 

6 

LI  08 

L121 

62.1 

3.5 

1 .53 

1.3 

.86 

87.0 

2.7 

1.66 

.9 

. 86 

7SH 

e 

L121 

LI  22 

58.6 

-.0 

-.01 

1.5 

.97 

83.4 

-.9 

-.57 

1.1 

1.02 

75H 

G 

LI  22 

LI  2 6 

57.2 

-1.4 

-.61 

1.8 

1.20 

85,6 

1.3 

.81 

1.1 

1.04 

75G 

6 

L128 

L134 

61.5 

2.9 

1.27 

3.1 

2.03 

99,9 

15.6 

9.71 

2.1 

2.00 

75H 

0 

LI  34 

LI  49 

58.3 

-.3 

-.13 

2.2 

1.47 

84,4 

.1 

.06 

.6 

.62 

75G 

6 

LI  49 

L153 

61.5 

2.9 

1.27 

1.3 

.86 

84,5 

.2 

.15 

1.4 

1.36 

75G 

0 

H 53 

L162 

61.8 

3.2 

1.41 

.9 

.62 

85.7 

1.4 

.86 

1.0 

.96 

760 

6 

LI  62 

LI  66 

59.7 

1.1 

.48 

1.1 

.70 

87.1 

2.  8 

1 .74 

1 . 0 

.96 

75B 

e 

LI  66 

LI  7 2 

56.8 

-1.8 

-.81 

1.2 

.80 

83.8 

-.5 

-.34 

1.1 

1.08 

75H 

6 

L172 

L173A 

56.4 

-2.2 

-.96 

2.0 

1.33 

87.1 

2.  8 

1.74 

2.2 

2.11 

75G 

* 

L173A 

L182 

58.7 

. 1 

.05 

1 .9 

1.25 

83.9 

-.4 

-.23 

1.3 

1.23 

75H 

e 

LI  82 

LI  69 

57.9 

-.7 

-.31 

.9 

.60 

87.6 

3.3 

2.09 

1.0 

.99 

75P 

« 

LI  89 

L19  0C 

56.9 

-1.7 

-.75 

2.1 

1 .37 

83.3 

-1.0 

-.62 

1.0 

.96 

75G 

6 

L190C 

L190R 

59.6 

1.2 

.54 

1.6 

1.03 

82,7 

-1.6 

-1 .00 

1.1 

1.10 

75G 

6 

L190R 

L206 

59.9 

1.3 

.55 

1.5 

.96 

63.5 

-.8 

-.53 

1.0 

1.00 

75H 

0 

L206 

L21  0 

59.7 

1.1 

.49 

1.9 

1.29 

65.9 

1.6 

1 . 01 

1.0 

.97 

75H 

0 

L210 

L21  1 

54.6 

-4.0 

-1.77 

1.5 

.99 

63.1 

-1.2 

-.75 

1.0 

1.01 

75H 

6 

L211 

L21  3 

60.2 

1 .6 

.70 

1.5 

.98 

85.5 

1 .2 

.73 

1.0 

.94 

75B 

0 

L213 

L223 

59.5 

.9 

.41 

1.2 

.78 

84.6 

.3 

.21 

.3 

.31 

75H 

e 

L223 

L224 

56.6 

-2.0 

-.89 

1.3 

. 88 

63.6 

-.5 

-.30 

.7 

.63 

75H 

0 

L224 

L230 

55.6 

-2.8 

-1.23 

1.5 

.98 

63.4 

-.9 

-.57 

1 .3 

1.22 

75H 

6 

L230 

L243 

62.5 

3.9 

1.71 

2.3 

1.51 

83,9 

-.4 

-.25 

1.2 

1.16 

75B 

e 

L243 

L251 

58.x 

-.5 

-.22 

1.5 

1.01 

64.0 

-.3 

-.19 

1.2 

1.12 

75G 

a 

L251 

L253P 

57.9 

-.7 

-.30 

1.4 

.90 

83.2 

-1.1 

-.70 

.7 

.70 

75G 

a 

L2  53P 

L2es 

60.1 

1.5 

.65 

2.6 

1 .75 

83.8 

-.5 

-.34 

1.2 

1.14 

75H 

a 

L255 

L256 

59.1 

.5 

.24 

1.5 

1.01 

83.7 

-.6 

-.40 

.7 

.67 

75H 

a 

L2  56 

L259 

60.3 

1.7 

.73 

1.9 

1.24 

84.9 

.6 

.40 

1.1 

1.11 

75H 

a 

L2  59 

L262 

59.5 

.9 

.39 

1.1 

.72 

85.4 

1.1 

.68 

.6 

.82 

75K 

a 

L262 

L274 

62.2 

3.e 

1.57 

2.0 

1.32 

87,3 

3.  0 

1 .87 

1.0 

.95 

75P 

a 

L274 

L278 

63.0 

4.4 

1.94 

1.2 

.80 

66.1 

3.8 

2.34 

.7 

. 66 

75G 

a 

L278 

L279 

57.5 

-1.1 

-.48 

.5 

.35 

82.7 

-1.6 

-1.00 

1.  1 

1.02 

7SG 

a 

L279 

L291 

54.4 

-4.2 

-1  .84 

1.3 

.89 

64.0 

-.3 

-.22 

1.0 

.95 

75H 

a 

L291 

L317 

58.3 

-.3 

-.15 

1.6 

1.08 

85.7 

1.4 

.85 

1 .3 

1.24 

75H 

a 

L317 

L321 

57.7 

-.9 

-.39 

.8 

.52 

85.2 

.9 

.59 

.8 

.80 

75G 

a 

L321 

L323 

57.3 

-1.3 

-.56 

1.1 

.75 

82.5 

-1.8 

-1.13 

.6 

.58 

75H 

a 

L323 

L326 

56.6 

-2.0 

-.85 

1 .7 

1.16 

82.3 

-2.0 

-1.26 

1 . 1 

1.07 

7SH 

a 

L328 

L339 

61.6 

3.0 

1 .31 

1.8 

1.22 

86,7 

2.4 

1.50 

1.8 

1 .74 

75P 

a 

L339 

L349 

57.2 

-1.4 

-.62 

1 . 1 

.76 

64.3 

. 0 

.01 

1.0 

.93 

75H 

a 

L349 

L388 

52.1 

-6.5 

-2.84 

.8 

.54 

82.6 

-1 .06 

.9 

.91 

75P 

* 

L388 

L396 

60.5 

1.9 

.83 

1 .0 

.64 

85.  1 

. 8 

.50 

1 . 1 

1.06 

75G 

a 

L396 

L456 

58.7 

. 1 

.03 

1.3 

.87 

63.6 

-.7 

-.41 

1.1 

1.10 

75H 

a 

L456 

L463 

57,3 

-1.3 

-.55 

1 .4 

.94 

83.6 

-.7 

-.46 

1.0 

.99 

75H 

a 

L483 

L502G 

59.3 

.7 

.30 

1.8 

1.16 

83.2 

-1.1 

-.68 

1 .0 

.94 

75G 

a 

L502G 

L502H 

59.7 

1.1 

.48 

1 .6 

1.08 

63.4 

-.9 

-.57 

1.1 

1.09 

75H 

0 

L502H 

LS73 

54.4 

-4.2 

-1.84 

1 .7 

1.14 

61.5 

-2.8 

-1  .75 

1.1 

1.04 

75G 

a 

L573 

L574 

56.4 

-2.2 

-.97 

2.4 

1.56 

61.5 

-2.8 

-1.74 

1.2 

1.14 

75G 

a 

L574 

L563 

58.9 

.3 

.14 

1.8 

1.20 

83.7 

-.6 

-.37 

1.4 

1.37 

75H 

a 

L583 

L587 

59.7 

1.1 

.48 

2.1 

1.36 

83.0 

-1.3 

-.61 

.9 

.91 

75K 

a 

L587 

L592 

60.8 

2.2 

.96 

.7 

.49 

83,7 

-.6 

-.40 

1.2 

1.14 

75G 

a 

L592 

GB,  MEAN  • 

58.6 

GLOSS  UNITS 

OBAND  MEAN  - 

84.3 

OL8SS  UNITS 

TEST  DETEBMINATIONS 

- 10 

SD  BEAKS  - 

2.3 

GLOSS  UNITS 

SD  OF  MEANS  • 

1 .6 

OL0SS  UNITS 

49  LABS  IN 

GRAND 

MEANS 

AVEBAOE  SDB 

• 

1.5 

GLOSS  UNITS 

AVERAGE  SDR  • 

1.0 

GLOSS  UNITS 

L250 

49.  0 

•9.6 

0 
CM 

1 

1 .6 

1.04 

88.3 

4.0 

2.49 

1.4 

1.37 

750 

♦ 

L250 

L2ee 

58.6 

-•0 

-.01 

1.3 

.84 

64.7 

.4 

.23 

.7 

.68 

751 

♦ 

L286 

TOTAL  NUMBEB  OF  LAEOBATOBIES  EBFOBTINO  • 52 

Best  Values:  H54  59+3  gloss  units 

E57  84+3  gloss  units 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  134. 
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BEP6BT  N6.  49G 


TAPP  I C6LLAB0BATIVE  BBFEBENCE  PBeCRAM  SBPTEkBEB 

ANALTSIS  T75-1  TABLE  2 
SPECULAB  OL0SS  AT  75  DEGBEES.  IN  GLOSS  UNITS 
TAPPI  STANDARD  T480  6S-72.  SPECULAB  GLOSS  OF  PAPER  AND  PAPERBOARD  AT  75  DEGREES 


LAB 

C6DE 

F 

MEANS 

HS4  E57 

COORDINATES 
MAJOR  MINOR 

AVG 

B.SDR 

VAfi 

PB0PEHTY— -TEST 

INSTBUMENT---CeNDITI6N3 

L250 

♦ 

49.0 

88.3 

-6.7 

7.9 

1.20 

75Q 

SPECULAB 

GL0SS 

<75 

DEGBBE 

) 

PHOTOVOLT,  20 

L388 

« 

52.1 

82.6 

-6.6 

1.5 

.72 

75P 

SPECULAB 

GLOSS 

<75 

DEGBEE 

PaeTOVOLT 

L573 

e 

54,4 

81.  5 

-5.0 

-.6 

1.09 

7SG 

SPECULAB 

GLOSS 

< 75 

DEGREE 

GARDNER 

L291 

0 

54.4 

64.0 

-3.9 

1.6 

.92 

75H 

SPECULAB 

GLOSS 

<75 

DEGBEE 

* « 

HUNTER 

L211 

0 

54,6 

83.1 

-4.1 

.8 

1 .00 

75H 

SPECULAB 

GLOSS 

< 75 

DEGREE 

* • 

HUNTER 

L33  0 

0 

55.8 

63.4 

-a. 9 

.5 

1.10 

75  H 

SPECULAB 

GLOSS 

<75 

DEGREE 

HUNTER 

L574 

0 

56.4 

81.5 

-3.2 

-1.5 

1.35 

75G 

SPECULAB 

GLOSS 

<75 

DEGBEE 

GARDNER 

L173A 

« 

56.4 

87,1 

-.7 

3.5 

1.72 

75G 

SPECULAB 

GLOSS 

<75 

DEGBEE 

# • 

GARDNER 

L224 

0 

56.6 

63,  8 

-2.0 

.5 

.76 

7SH 

SPECULAB 

GLOSS 

<75 

DEGBEE 

' » 

HUNTER 

L328 

0 

56.6 

82.3 

-2.7 

-.9 

1.11 

75H 

SPECULAB 

GLOSS 

< 75 

DEGREE 

' • 

HUNTER 

LI  72 

0 

56.8 

83,8 

-1  .9 

.4 

.94 

75  H 

SPECULAB 

GLOSS 

< 75 

DEGREE 

* • 

HUNTER 

L190C 

0 

56.9 

63.3 

-2.0 

-.1 

1.17 

75G 

SPECULAB 

GLOSS 

<75 

DEGREE 

GARDNER 

L349 

0 

57.2 

84.  3 

-1.3 

.7 

.84 

75H 

SPECULAB 

GLOSS 

<75 

DEGREE 

HUNTER 

L128 

0 

57.2 

65.6 

-.7 

1.8 

1.12 

75G 

SPECULAB 

GLOSS 

<75 

DEGREE 

GARDNER 

L323 

0 

57,3 

82.5 

-2.0 

-1.0 

.67 

75H 

SPECULAB 

GLOSS 

<75 

DEGREE 

* » 

HUNTER 

L483 

6 

57.3 

83.  6 

-1.5 

-.1 

.97 

75H 

SPECULAB 

GLOSS 

<75 

DEGREE 

HUNTER 

L279 

0 

57,5 

62.7 

-1.7 

-.9 

.69 

75G 

SPECULAB 

GLOSS 

<75 

DEGREE 

GARDNER 

L32X 

0 

57.7 

85.2 

-.4 

1.3 

.66 

75G 

SPECULAB 

GLOSS 

<75 

DEGREE 

“ * 

GARDNER 

LI  89 

» 

57.9 

87,  6 

.9 

3.3 

.80 

75P 

SPECULAB 

GLOSS 

< 75 

DEGREE 

PH0T0VOLT 

L253P 

0 

57.9 

63.2 

-1.1 

-.7 

.80 

75G 

SPECULAB 

GLOSS 

< 75 

DEGREE 

* • 

GARDNER 

L251 

0 

56.1 

84.0 

-.6 

-.0 

1.06 

75G 

SPECULAB 

GLOSS 

<75 

DEGREE 

GARDNER 

L317 

0 

58.3 

85.7 

.3 

1.4 

1.16 

75B 

SPECULAB 

GLOSS 

<75 

DEGREE 

' • 

HUNTER 

L149 

0 

58.3 

84.4 

-.2 

.2 

1.14 

75G 

SPECULAB 

GLOSS 

< 75 

DEGREE 

f » 

GARDNER 

H08 

0 

56.  4 

82,  5 

-1.0 

-1.5 

.82 

75H 

SPECULAB 

GLOSS 

< 75 

DEGREE 

HUNTER 

L28  8 

♦ 

56.6 

84.7 

. 1 

.3 

.76 

751 

SPECULAB 

GLOSS 

< 75 

DEGREE 

> » 

HUNTER.  20  C. 

LI  22 

0 

58,6 

83.4 

-.4 

-.8 

.99 

75  H 

SPECULAB 

GLOSS 

< 75 

DEGBEE 

'0 

HUNTER 

L456 

0 

58.7 

83.6 

-.2 

-.6 

.99 

75  H 

SPECULAB 

GLOSS 

< 75 

DEGBEE 

'0 

HUNTER 

L182 

0 

58.7 

83.9 

-.1 

-.4 

1.24 

75B 

SPECULAB 

GLOSS 

<75 

DEGREE 

HUNTER 

L583 

0 

58,9 

83.7 

.0 

-.7 

1 .28 

75H 

SPECULAB 

GLOSS 

< 75 

DEGBEE 

* 0 

HUNTER 

L256 

0 

59,  1 

63.7 

.2 

-.8 

.84 

75  H 

SPECULAB 

GLOSS 

<75 

DEGREE 

f 0 

HUNTER 

L502G 

0 

59.3 

83.2 

.1 

-1  .3 

1 .05 

75G 

SPECULAB 

GLOSS 

<75 

DEGBEE 

“ 0 

GARDNER 

L262 

0 

59.5 

85.4 

1.3 

.6 

.77 

75K 

SPECULAB 

GLOSS 

<75 

DEGREE 

f 0 

OAERTNER  < K-C 

L223 

0 

59.5 

84.6 

1.0 

-.1 

.55 

75H 

SPECULAB 

GLOSS 

< 75 

DEGREE 

HUNTER 

L502B 

0 

59.  7 

83.4 

.6 

-1  .3 

1.09 

75H 

SPECULAB 

GLOSS 

< 75 

DEGREE 

1 0 

HUNTER 

LI  66 

0 

59,7 

87.1 

2.3 

2.0 

.83 

75B 

SPECULAB 

GLOSS 

< 75 

DEGREE 

f 0 

BAUSCB  * LOMB 

L587 

0 

59.7 

83.0 

.4 

-1.7 

1.14 

75K 

SPECULAB 

GLOSS 

< 75 

DEGREE 

GAERTNER  < E-C 

L21  0 

0 

59.7 

85.  9 

1 .7 

.9 

1.13 

75H 

SPECULAB 

GLOSS 

< 75 

DEGBEE 

» 0 

HUNTER 

LI  902 

0 

59.  e 

62,7 

.4 

-2.0 

1 . 07 

75G 

SPECULAB 

GLOSS 

< 75 

DEGREE 

^ 0 

GARDNER 

L206 

0 

59.9 

83.5 

.7 

-1.3 

.98 

7SH 

SPECULAB 

GLOSS 

< 75 

DEGBEE 

HUNTER 

L25S 

0 

60.  1 

83.8 

1 . 1 

-1.2 

1.45 

75B 

SPECULAB 

GLOSS 

< 75 

DEGREE 

>. 

HUNTER 

L213 

0 

60.2 

85.5 

2.0 

.3 

.96 

75H 

SPECULAB 

GLOSS 

<75 

DEGREE 

HUNTER 

L259 

0 

60.3 

64.9 

1.8 

-.2 

1.18 

75H 

SPECULAB 

GLOSS 

< 75 

DEGBEE 

f 0 

HUNTER 

L396 

0 

60.5 

85.1 

2.1 

-.2 

.85 

750 

SPECULAB 

GLOSS 

< 75 

DEGREE 

0 0 

GARDNER 

L592 

0 

60.  8 

83.7 

1.7 

-1.6 

.82 

750 

SPECULAB 

GLOSS 

< 75 

DEGREE 

* 0 

GARDNER 

LI  34 

0 

61.5 

99.9 

9.7 

12.5 

2.01 

75H 

SPECULAB 

GLOSS 

< 75 

DEGREE 

" 0 

HUNTER 

L153 

0 

61.5 

84,5 

2.7 

-1.1 

1.11 

750 

SPECULAB 

GLOSS 

< 75 

DEGREE 

GARDNER 

L339 

0 

61.6 

86.  7 

3.8 

.8 

1.48 

75P 

SPECULAB 

GLOSS 

< 75 

DEGREE 

), 

PBOT0V0LT 

LI  62 

0 

61.8 

85.7 

3.5 

-.2 

.79 

75G 

SPECULAB 

GLOSS 

<75 

DEGREE 

" 0 

GARDNER 

LI  21 

0 

62.  1 

87,0 

4.3 

.8 

.87 

75B 

SPECULAB 

GLOSS 

< 75 

DEGREE 

f 0 

HUNTER 

L274 

0 

62.2 

87.3 

4.6 

1.0 

1.13 

7SP 

SPECULAB 

GLOSS 

<75 

DEGBEE 

>. 

PB0T0VOLT 

L243 

0 

62*5 

83.9 

3.3 

-2.1 

1 .33 

75B 

SPECULAB 

GLOSS 

< 75 

DEGREE 

BAUSCH  * LOMB 

L278 

0 

63.0 

88.  1 

5.7 

1 .3 

.73 

750 

SPECULAB 

GLOSS 

< 75 

DEGREE 

>. 

GARDNER 

GUEANS: 

56,6  84,3 

95%  ELLIPSE: 

6.4 

3.2 

1 .00 
RITE 

GAMMA  « 27  DEGBEES 

1977 
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GL0SS  UNITS 


SPECULAR  GL0SS,  75  DEGREE 


SAMPLE  H54  = 58-6  GLOSS  UNITS  SAMPLE  E57  = 84.3  GLOSS  UNITS 


GL0SS  UNITS 
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SEPTEMBEB  1977 


REP0RT  N6«  49G  TAFPI  CaLLAB6RATI VE  fiEFEREMCE  PR0OSAM 

ANALYSIS  T90-1  TABLE  1 
THICKNESS  (CALIPES).  THOUSANDTHS  6F  AN  INCH 
TAPPI  STANDARD  T411  0S*76 


SAMPLE 

s c 

BLEACBEC 

BACKING 

LAB 

E52 

70  GSAHS  PEB  SOOABE  METEB 

CdDE 

MEAN 

DEV 

N.OEV 

SDR 

B.SDB 

LI  0 0 

2.417 

• 009 

.12 

.072 

1.22 

H05 

2.322 

-.086 

-1.18 

.037 

.62 

LI  Id 

2.327 

-.081 

-1.11 

.045 

.75 

L122 

2.456 

.048 

.66 

• 051 

.85 

LI  2 5 

2.400 

-.008 

-.11 

.067 

1.12 

L126 

2.389 

-.019 

-.26 

• 044 

.74 

LI  31 

2.510 

.102 

1 .40 

• 057 

.95 

LI  39 

2.415 

.007 

.10 

• 024 

.41 

L141 

2.306 

-.  102 

-1.40 

.051 

.86 

LI  5 3 

2.309 

-.099 

-1.36 

• 043 

.72 

Lise 

2.510 

.102 

1 .40 

.070 

1.18 

LI  59 

2.462 

.054 

.74 

.057 

.95 

LI  62 

2.414 

• 006 

.08 

• 061 

1.02 

LI  66 

2.380 

-.028 

-.39 

• 123 

2.07 

H73B 

2.520 

• 112 

1.54 

• 092 

1.55 

L174 

2.225 

-.183 

(M 

U) 

CM 

1 

• 109 

1.83 

L182 

2.364 

-.044 

-.61 

• 032 

.54 

LI  83 

2.325 

-.083 

-1.14 

• 040 

.67 

L19  0C 

2.370 

-.038 

-.52 

• 048 

.81 

L203A 

2.445 

.037 

.51 

• 090 

1.51 

L203C 

2.475 

.067 

.92 

• 054 

.91 

L213 

2.560 

• 152 

2.09 

• 064 

1.42 

L223 

2.438 

.030 

.41 

• 052 

.88 

L228 

2.380 

-.026 

-.39 

• 063 

1.06 

L23  8A 

2.502 

.094 

1.29 

• 053 

.89 

L241 

2.535 

.127 

1 .75 

• 116 

1 .94 

L249 

2.383 

-.025 

-.34 

.056 

.94 

L259 

2.468 

.060 

.83 

.070 

1.18 

L260 

2.406 

-.002 

-.03 

• 022 

.37 

L261 

2.494 

• 086 

1 . 18 

.043 

.72 

L262 

2.375 

-.033 

-.45 

• 042 

.71 

L2  85 

4*230 

1 .822 

25.08 

• 116 

1.95 

L291 

2.440 

.032 

.44 

• 061 

1.03 

L297 

2.43  0 

• 022 

.30 

• 048 

.81 

L305 

2.395 

-.013 

-.18 

• 128 

2.15 

L309 

2.310 

-.09  8 

-1.35 

.057 

.95 

L31  6 

2.380 

-.028 

-.39 

• 132 

2.21 

L323 

2.330 

-.078 

-1 .07 

.067 

1 . 14 

L324 

2.410 

.002 

.03 

.074 

1 .24 

L326 

2.535 

.127 

1.75 

.047 

.80 

L32  8 

2.430 

.022 

.30 

. 054 

.90 

L331 

2.360 

-.048 

-.66 

• 070 

1 .18 

L339 

2.360 

-.048 

-.66 

• 052 

.87 

L341 

2.502 

• 094 

1.29 

• 026 

.43 

L352 

2.315 

-.093 

-1.28 

• 063 

1.05 

L356 

2.  34E 

-.060 

-.83 

.053 

.90 

L356 

2.315 

-.093 

-1.28 

.029 

.48 

L376 

2.41  0 

• 002 

.03 

.074 

1.24 

L378 

2.  ISO 

-.258 

-3.55 

. 065 

1.43 

L3  80 

2.510 

• 102 

1 .40 

.074 

1.24 

L362 

2.540 

.132 

1.82 

• 052 

.87 

L390 

2.431 

• 023 

.32 

• 043 

.72 

L567 

2.433 

.025 

. 34 

• 041 

.68 

L574 

2.384 

-.024 

-.33 

.057 

.97 

L575 

2.349 

-.059 

-.81 

. 040 

.67 

L567 

2.360 

-.046 

-.66 

.070 

1.18 

GR«  MEAN 

• 2.408 

MILS 

GRAND  MEAN 

SD  MEANS 

• .073 

MILS 

SD 

eP  MEANS 

AVERAGE  SDR  • 

• 059 

MILS 

GR*  MEAN 

- 61.16 

MICR6ME1BR 

GRAND  MEAN 

SAMPLE 

H12 

89  GRAMS 

PRINTING 

1 PER  SQUARE  METER 

TEST 

D.' 

• 10 

MEAN 

DEV 

N.DEV 

SDR 

B.  SOB 

VAR 

F 

LAB 

2.957 

• 044 

.56 

• 069 

1 . 17 

90V 

e 

LI  00 

2.622 

-.091 

-1  .14 

• 061 

1.04 

90T 

0 

LI  05 

2.895 

-.018 

-.22 

• 046 

.78 

90V 

a 

LI  18 

2.923 

• 010 

.13 

.071 

1.20 

90V 

a 

LI  22 

2.900 

-.013 

-.16 

.071 

1.19 

90T 

a 

L125 

2.694 

-•019 

-.24 

• 046 

.78 

90T 

a 

LI  26 

3.030 

.117 

1 .48 

.067 

1.14 

90T 

a 

L131 

2.890 

-.023 

-.29 

.039 

.67 

90T 

a 

LI  39 

2.916 

• 005 

.07 

.050 

.84 

90T 

a 

L141 

2.839 

-.074 

-.93 

• 046 

.78 

90T 

a 

L153 

3.000 

.087 

1.10 

• 062 

1.05 

90T 

a 

LI  58 

3.009 

• 096 

1.21 

.044 

.74 

90T 

a 

LI  59 

2.874 

-.039 

-.49 

• 066 

1.15 

90D 

a 

LI  62 

2.650 

-.063 

-.79 

.071 

1.19 

90T 

a 

LI  66 

3.060 

.147 

1.85 

.097 

1.63 

90F 

a 

L173B 

2.760 

-.153 

-1.92 

.097 

1 .63 

90T 

a 

LI  74 

2.849 

-.064 

-.81 

.053 

.89 

90L 

a 

LI  62 

2.743 

-.170 

-2.14 

• 034 

.58 

90T 

a 

LI  83 

2.880 

-.033 

-.41 

.042 

.71 

90T 

a 

L190C 

2.925 

.012 

.15 

• 054 

.91 

90T 

a 

L203A 

2.980 

.067 

.85 

• 042 

.71 

90T 

a 

L2  03C 

3,040 

• 127 

1 .60 

• 052 

.87 

90T 

a 

L213 

2.996 

• 085 

1.07 

• 046 

.82 

90V 

a 

L223 

2.790 

-.123 

-1.54 

• 152 

2.57 

90T 

a 

L228 

3.028 

• 115 

1.45 

• 038 

.64 

90T 

a 

L236A 

4.860 

1 .947 

24.50 

• 052 

.87 

90T 

0 

L241 

2.893 

-.02  0 

-.25 

• 053 

.90 

90T 

a 

L249 

2.966 

.053 

.67 

.053 

.90 

90T 

a 

L2  59 

2.865 

-.028 

-.35 

• 020 

.33 

90T 

a 

L260 

2.955 

• 042 

.53 

.063 

1.07 

90T 

a 

L261 

2.860 

-.033 

-.41 

• 026 

.44 

90T 

a 

L262 

5.520 

2.607 

32.81 

• 162 

2.73 

90T 

0 

L285 

2.992 

. 079 

1 .00 

.071 

1.20 

9 0T 

a 

L291 

2.900 

-.013 

-.16 

.067 

1.12 

90T 

a 

L297 

2.885 

-.028 

-.35 

• 05  8 

.98 

90T 

a 

L3  05 

2.770 

-.143 

-1.80 

• 082 

1 .39 

90T 

a 

L309 

2.815 

-.098 

-1.23 

.063 

1.06 

90T 

a 

L31  8 

2.800 

-.113 

-1.42 

.06  7 

1.12 

90T 

a 

L323 

2.950 

.037 

.47 

.053 

• .89 

90T 

a 

L324 

2.970 

.057 

.72 

.035 

.59 

90T 

a 

L326 

2.930 

.017 

.22 

. 059 

.99 

90T 

a 

L326 

3.  002 

• 069 

1.12 

• 061 

1.03 

90T 

» 

L331 

2,910 

- .003 

-.03 

.074 

1.25 

90T 

a 

L339 

2.981 

• 068 

.86 

• 049 

.83 

90T 

a 

L341 

2.605 

-.108 

-1  .36 

.072 

1.22 

90D 

a 

L352 

2.651 

-.062 

-.78 

.076 

1.28 

90T 

a 

L356 

2.905 

-.008 

-.10 

.032 

.54 

90T 

a 

L358 

2.890 

-.023 

-.29 

.057 

.96 

90T 

a 

L376 

2.640 

-.273 

-3.43 

• 064 

1 .42 

90T 

X 

L378 

2.950 

.037 

.47 

.053 

.89 

90T 

a 

L380 

3.100 

.187 

2.36 

. 067 

1 .12 

90T 

a 

L382 

2.973 

.06  0 

.76 

.057 

.96 

90T 

a 

L390 

2.933 

• 02  0 

.26 

.071 

1.20 

90V 

a 

L567 

2.837 

-.076 

-.95 

• 061 

1.03 

90V 

a 

L574 

2.933 

.02  0 

.26 

.071 

1.20 

90T 

a 

L575 

2.  860 

-.053 

-.66 

.052 

.87 

90T 

a 

L5  87 

' 2.913 

MILS 

TEST 

DETERMINATIONS 

- 1 0 

. 079 

MILS 

S3 

LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR  • *059  MILS 

• 73«96  MICROMETER 
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SEPTEUBEfi  1977 


BEPOBT  NO.  490 


7APPI  COLLABOBATIVE  BEFEBENCE  PBOOBAM 
ANALTSia  T90-1  TABLE  1 
TBlCKNBSa  (CALIPEB).  TBOUfiANSTBS  0P  AN  INCH 
TAPPI  3TANBABD  T4U  0S«76 


( 

LAB 

SAMPLE 

ES2 

S C BLEACBEt  BACEINO 
70  OBAMS  PEB  8C0ABE  METEB 

SAMPLE 

H12 

89  OBAMS 

PBINTINO 

; PEB  SQDABE  METEB 

TEST 

D.-  10 

( 

C9DB 

MEAN 

DEV 

N.DEV 

SDB 

B.SDB 

MEAN 

DEV 

N.DEV 

SDB 

B.SDB 

VAB 

F 

LAB 

Lies 

2.469 

.061 

.84 

.184 

3.10 

2.842 

-.071 

-.89 

.055 

.93 

90B 

♦ 

LI  85 

L203B 

2.150 

•.258 

-3.55 

.151 

2.54 

2.770 

-.143 

-1.80 

.106 

1.79 

90C 

♦ 

L203B 

( 

L2420 

2.469 

.051 

.70 

.059 

1.00 

2.939 

.027 

.33 

.070 

1.18 

900 

♦ 

L2428 

L242P 

2.401 

-.007 

-.10 

.038 

.64 

2.972 

.060 

.75 

.076 

1 .28 

90P 

♦ 

L242P 

L243 

2.34S 

-.063 

-.87 

.093 

1.66 

2.895 

-.018 

-.22 

.055 

.93 

90S 

♦ 

L243 

( 

L2S1 

2.36E 

-.040 

-.65 

.039 

.66 

2.809 

-.104 

-1.30 

. 059 

.99 

90W 

♦ 

L251 

L274C 

2.090 

-.318 

-4.38 

.057 

.95 

2.850 

-.063 

-.79 

.053 

.89 

90C 

♦ 

L274C 

1 

L322 

2.440 

.032 

.44 

.126 

2.13 

2.940 

.027 

.34 

.097 

1.63 

90U 

♦ 

L322 

L330 

2.450 

.042 

.58 

.292 

4.90 

2.980 

.067 

.85 

.042 

.71 

90U 

♦ 

L330 

L344 

2.420 

.012 

.17 

.042 

.71 

2.980 

.067 

.85 

.063 

1.07 

900 

♦ 

L344 

t 

L396M 

2.365 

-.043 

-.59 

.047 

.80 

2.830 

-.083 

0 

1 

. 054 

.91 

90S 

♦ 

L396M 

L4a4 

2.468 

.060 

.83 

.042 

.70 

2.921 

.009 

.11 

.076 

1.28 

90E 

♦ 

L4  84 

V 

L562 

2.400 

-.008 

-.11 

.082 

1 .37 

2.990 

. 077 

.97 

.032 

.53 

90C 

♦ 

L562 

L563 

2.169 

-.239 

•3.29 

.094 

1.58 

2.884 

-.029 

-.36 

.117 

1.97 

900 

♦ 

LS63 

L576 

2.330 

-.078 

-1.07 

.080 

1.34 

2.822 

-.091 

-1.14 

.063 

1.06 

9 0C 

♦ 

L576 

TOTAL  NUMBEfi  OF  LABflBATOBIES  BEPOBTINO 

Best  Values:  E52  2.42  + 0.11  mils 

H12  2.92  + 0.13  mils 


71 


The  following  laboratories  ware  omitted  from  the 
grand  means  because  of  extreme  test  results:  241,  285. 
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SEPTEMBEK  IS77 


BEF6BT  Nfl.  490  TAFPI  C0LLAB0BATIVE  BEFESENCE  PB0GBAM 

ANALYSIS  T90-1  TABLE  2 
TB ICINESS  (CALIFEB).  TB0DSAN1)THS  0F  AN  INCH 
TAPPI  STANDABD  T411  03-76 

LAB  BEANS  C0OBDINA1ES  AVO 


CODE 

F 

E52 

H12 

MAJ6B 

MIN0fi 

fi.SDE 

VAfi 

PfiOPEBlT— -IBSl  IMSIBOMEKT- 

--CeNDITIONS 

L2T4C 

♦ 

2.090 

2.850 

-.259 

.195 

• 92 

90C 

THICKNESS 

<CALIPEB). 

CADY, 

HAND 

DRIVEN 

L203B 

♦ 

2.150 

2.770 

-.278 

.097 

2.16 

90C 

THICKNESS 

(CALIPEB). 

CADY, 

BAND 

DRIVEN 

L378 

X 

2.150 

2.640 

-.375 

• 010 

1.43 

90T 

THICKNESS 

(CALIPEB). 

TMI, 

M0T0R 

DRIVEN 

L563 

♦ 

2.169 

2.864 

-.181 

.159 

1.78 

900 

THICKNESS 

(CALIPEB 

TMI, 

HAND 

DRIVEN 

U74 

0 

2.225 

2.760 

-.236 

• 034 

1.73 

90T 

THICKNESS 

( CALIPEB). 

TMI, 

M0T0R 

DRIVEN 

LI  41 

0 

2.306 

2,91  8 

-.064 

• 080 

.85 

90T 

THICKNESS 

(CALIPEB). 

TMI, 

M0T0B 

DRIVEN 

LI  53 

0 

2.309 

2.839 

-.121 

• 025 

.75 

90T 

THICKNESS 

(CALIPEB). 

TMI, 

H010B 

DRIVEN 

L309 

0 

2.310 

2.770 

-.172 

-.022 

1.17 

90T 

THICKNESS 

(CALIPER). 

TMI, 

M0T0R 

DRIVEN 

L358 

0 

2.315 

2.905 

-.068 

.064 

.51 

90T 

THICKNESS 

( CALIFEB  ). 

TMI  , 

M0T0R 

DRIVEN 

L352 

0 

2.315 

2.805 

-.142 

-.003 

1.14 

90D 

THICKNESS 

(CALIPEB). 

CADY, 

M0T0B 

DRIVEN 

LI  05 

0 

2.322 

2.822 

-.125 

• 004 

• 83 

90T 

THICKNESS 

(CALIPEB). 

TMI, 

M0T0B 

DRIVEN 

L183 

0 

2.325 

2.743 

-.182 

-.051 

.63 

90T 

THICKNESS 

(CALIPER). 

TMI, 

M0T0R 

DRIVEN 

Lii  e 

0 

2.327 

2.895 

-.067 

.0  49 

.76 

90V 

THICKNESS 

(CALIPEB). 

TMI, 

M0T0R 

DRIVEN, DIGITIZED 

L576 

♦ 

2.330 

2.822 

-.120 

-.002 

1.20 

90C 

THICKNESS 

(CALIPER). 

CADY, 

HAND 

DRIVEN 

L32  3 

0 

2.330 

2.800 

-.136 

-.017 

1.13 

90T 

THICKNESS 

(CALIPEB). 

TMI, 

H0T0B 

DRIVEN 

L243 

♦ 

2.345 

2.895 

-.055 

• 035 

1 .24 

90S 

THICKNESS 

(CALIPEB). 

SCH0PPEfi 

, HAND 

DRIVEN 

L356 

0 

2.348 

2.851 

-.086 

.004 

1.09 

90T 

THICKNESS 

(CALIPEB  ). 

TMI  , 

M0T0R 

DRIVEN 

L575 

0 

2.349 

2.933 

-.024 

.057 

.94 

90T 

THICKNESS 

(CALIPEB). 

TMI, 

M0T0R 

DRIVEN 

L587 

0 

2.360 

2.860 

-.071 

.001 

1.02 

90T 

THICKNESS 

( CALIPEB  ). 

TMI. 

M0T0R 

DRIVEN 

L339 

0 

2.360 

2.910 

-.034 

• 034 

1.06 

90T 

THICKNESS 

(CALIPER). 

TMI, 

M0T0B 

DRIVEN 

L331 

• 

2.360 

3.002 

.034 

.095 

1.10 

90T 

THICKNESS 

(CALIPEB  ). 

TMI, 

M0T0B 

DRIVEN 

LI  82 

0 

2.364 

2.849 

-.077 

-.010 

.72 

90L 

THICKNESS 

(CALIPEB). 

L ♦ W, 

M0T0R 

DRIVEN 

L396U 

♦ 

2.365 

2.830 

-.090 

-.023 

• 85 

90S 

THICKNESS 

( CALIPEB ). 

SCH0PPEB 

, HAND 

DRIVEN 

L251 

♦ 

2.366 

2.809 

-.104 

-.039 

• 83 

90W 

THICKNESS 

( CALIPEB ). 

L ♦ W. 

M0T0R 

DRIVEN,  20  C,  65%  KH 

L19  0C 

0 

2.370 

2.880 

-.050 

.006 

.76 

90T 

THICKNESS 

( CALIPER  ). 

TMI, 

M0T0R 

DRIVEN 

L262 

0 

2.375 

2.880 

-.046 

.003 

.58 

90T 

THICKNESS 

(CALIPEB). 

TMI  , 

M0T0B 

DRIVEN 

L166 

0 

2.380 

2.850 

-.065 

-.021 

1.63 

90T 

THICKNESS 

( CALIPEB  ). 

TMI  , 

M0T0R 

DRIVEN 

L226 

0 

2.380 

2.790 

-.110 

-.061 

1 .82 

90T 

THICKNESS 

(CALIPER ). 

TMI  . 

M0T6R 

DRIVEN 

L31  8 

0 

2.380 

2.815 

-.091 

-.044 

1 .64 

90T 

THICKNESS 

( CALIPEB ). 

TMI  , 

M0T0R 

DRIVEN 

L249 

0 

2.383 

2.893 

-.031 

.005 

.92 

90T 

THICKNESS 

( CALIPER ). 

TMI  , 

M0T0R 

DRIVEN 

L574 

0 

2.384 

2.83  7 

-.072 

-.033 

1 .00 

90V 

THICKNESS 

(CALIPER). 

TMI, 

M0T0R 

DRIVEN, DIGITIZED 

LI  2 8 

0 

2.  389 

2.894 

-.027 

• 002 

.76 

90T 

THICKNESS 

( CALIPER  ). 

TMI  , 

M0T0R 

DRIVEN 

L305 

0 

2.395 

2.885 

-.029 

-.009 

1.56 

90T 

THICKNESS 

( CALIPEB  ). 

TMI  , 

M0T0R 

DRIVEN 

L562 

♦ 

2.400 

2.990 

.052 

,058 

.95 

90C 

THICKNESS 

( CALIPER ). 

CADY, 

HAND 

DRIVEN 

LI  2 5 

0 

2.400 

2.900 

-.015 

-.003 

1.16 

90T 

THICKNESS 

(CALIPER ). 

TMI  , 

H6T0R 

DRIVEN 

L242P 

♦ 

2.401 

2,972 

• 040 

.045 

.96 

90P 

THICKNESS 

( CALIPER ), 

HESSMER. 

M0T0R 

DRIVEN,  ISO  R534 

L260 

0 

2.406 

2.885 

-.022 

-.017 

• 35 

90T 

THICKNESS 

( CALIPEB  ). 

TMI  , 

M0T0R 

DRIVEN 

L376 

0 

2.410 

2.690 

-.016 

-.017 

1.10 

90T 

THICKNESS 

( CALIPER  ). 

TMI  , 

M0T0R 

DRIVEN 

L324 

0 

2.410 

2.950 

.029 

.023 

1.07 

90T 

THICKNESS 

(CALIPEB  ). 

TMI  , 

M0T0R 

DRIVEN 

LI  62 

0 

2.414 

2.874 

-.025 

-.030 

1.08 

90D 

THICKNESS 

(CALIPEB). 

CADY, 

M0T0R 

DRIVEN 

LI  39 

0 

2.415 

2.  890 

-.012 

-.020 

.54 

901 

THICKNESS 

(CALIPER ). 

TMI  , 

H0T0S 

DRIVEN 

LI  00 

0 

2.417 

2.957 

,039 

• 023 

1.19 

90V 

THICKNESS 

( CALIFEB  ). 

TMI  , 

M0T0R 

DRIVEN, DIGITIZED 

L344 

♦ 

2.420 

2.980 

.058 

• 036 

.89 

900 

THICKNESS 

( CALIPEB ). 

TMI  , 

BAND 

DRIVEN 

L297 

0 

2.430 

2.900 

.005 

-.025 

.97 

90T 

THICKNESS 

( CALIPEB  ). 

TMI  , 

M0T0R 

DRIVEN 

L328 

0 

2.430 

2.930 

• 026 

-.005 

.95 

901 

THICKNESS 

( CALIPER ). 

TMI  , 

M0T0B 

DRIVEN 

L390 

0 

2.431 

2,973 

.060 

.023 

.84 

90T 

THICKNESS 

( CALIPEB ). 

TMI  , 

M0T0S 

DRIVEN 

L567 

0 

2.433 

2,933 

.032 

-.005 

.94 

90V 

THICKNESS 

( CALIPER  ), 

TMI  , 

M0T0R 

DRIVEN, DIGITIZED 

L223 

0 

2.438 

2,998 

• 084 

.035 

.85 

90V 

THICKNESS 

( CALIPEB ). 

TMI, 

M0T0R 

DRIVEN, DIGITIZED 

L291 

0 

2.440 

2,992 

.060 

.029 

1.12 

901 

THICKNESS 

(CALIPEB  ). 

TMI  , 

M0T0R 

DRIVEN 

L32  2 

♦ 

2.440 

2.940 

.042 

-.006 

1 .88 

900 

THICKNESS 

( CALIPER  ). 

TMI  , 

HAND 

DRIVEN 

L203A 

0 

2.445 

2.925 

.034 

-.019 

1.21 

901 

THICKNESS 

(CALIPER  ). 

TMI, 

M0T0B 

DRIVEN 

L330 

♦ 

2.45  0 

2.960 

.078 

• 014 

2.81 

900 

THICKNESS 

(CALIPER  ). 

TMI  . 

HAND 

DRIVEN 

LI  2 2 

0 

2.456 

2.923 

.040 

-.029 

1.03 

90V 

THICKNESS 

( CALIPER ). 

TMI  , 

MOTOR 

DRIVEN, DIGITIZED 

L2428 

♦ 

2.459 

2.939 

.053 

-.020 

1.09 

900 

THICKNESS 

(CALIPER  ). 

MESSMER, 

MOTOR 

DRIVEN,  BS3983 

LI  59 

0 

2.462 

3.009 

.108 

• 024 

.85 

901 

THICKNESS 

( CALIPER ). 

TMI  , 

MOTOR 

DRIVEN 

L259 

0 

2.466 

2.966 

.080 

-.009 

1 .04 

901 

THICKNESS 

(CALIPER ). 

TMI, 

M0T0B 

DRIVEN 

L464 

♦ 

2.468 

2.921 

.047 

-.0  39 

.99 

90E 

THICKNESS 

(CALIPER ). 

SCH0PPER 

, BAND 

DRIVEN 

Lies 

♦ 

2.469 

2.842 

-.012 

-.093 

2.02 

90B 

THICKNESS 

( CALIPER ). 

AMTH0R, 

HAND 

DRIVEN 

L203C 

0 

2.475 

2.980 

• 095 

-.005 

• 61 

901 

THICKNESS 

( CALIPER  ). 

TMI, 

MOTOR 

DRIVEN 

L261 

0 

2.494 

2.955 

.089 

-.036 

• 90 

901 

THICKNESS 

( CALIPER  ). 

TMI, 

MOTOR 

DRIVEN 

L341 

0 

2.  502 

2,981 

.1  14 

-.024 

• 63 

901 

THICKNESS 

(CALIPER ). 

TMI, 

M0T0S 

DRIVEN 

L238A 

0 

2.502 

3.  028 

.149 

.007 

.76 

901 

THICKNESS 

( CALIPER  ), 

TMI  , 

MOTOR 

DRIVEN 

LI  31 

0 

2.510 

3.030 

.155 

• 002 

1.05 

901 

THICKNESS 

( CALIPER  ). 

TMI  . 

MOTOR 

DRIVEN 

LI  5 8 

0 

2.510 

3.000 

.133 

-.018 

1.11 

901 

THICKNESS 

(CALIPEB). 

TMI  . 

MOTOR 

DRIVEN 

L380 

0 

2.510 

2.950 

• 096 

-.051 

1.07 

901 

THICKNESS 

( CALIPEB  ). 

TMI, 

MOTOR 

DRIVEN 
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BEPeST  N0.  490 


SEPTBMBEB  1977 


TAPP  I C0LLAB0BATIVE  BEFBBENCE  PB0OBAM 
ANALYSIS  T90-1  TABLE  2 
( TBICENESS  (CALIPEB),  TE0USANDTBS  0P  AN  INCH 

TAPPI  BTANDABD  T411  0S-76 


LAB 

MEANS 

CO0BII1NATES 

AVO 

C0DE 

F 

ES2 

HI  2 

MAJ0B 

MINOB 

B.SDB 

VAB 

PB0PEBTY— -TEST  INSTBOMBNT- 

--C0NDITI0NS 

LI  73B 

2.620 

3.060 

.164 

.018 

1.69 

9 OF 

TBICENESS 

( CALIPEB  ). 

FEDEBAL, 

M6T0B 

DBIYBN 

L241 

0 

2.638 

4.660 

1 .836 

1.204 

1.41 

90T 

TBICENESS 

<CALIPBB ). 

TMI. 

M0TOH 

DBIVBN 

L326 

0 

2.836 

2.970 

.127 

-.086 

.69 

90T 

TBICENESS 

( CALIPEB ). 

TMI  . 

M0T0B 

DBIVEN 

L362 

0 

2.640 

3.100 

.226 

.027 

1.00 

90T 

TBICENESS 

(CALIPEE). 

TUI. 

UOTOB 

CBIVEN 

L213 

0 

2.66  0 

3.040 

.196 

-.028 

1.14 

90T 

TBICENESS 

(CALIPEB). 

TMI  . 

UOT0B 

SBIVEN 

L265 

0 

4.230 

8.620 

3.166 

.362 

2.34 

90T 

TBICENESS 

(CALIPEB  ). 

TMI. 

MOTOB 

DBIVBN 

OBEANS : 

2.406 

2.913 

1 .00 

9S1I  ELLIPSES  •201  .064  BITE  OAMBA  • 46  DEOBEES 
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MICROMETER 


THICKNESS  (CALIPER) 


O 

oo 


GO 

r- 


CD 


o 


(M 

r- 


o 


CD 

CD 


SAMPLE 

E52  3 2.41 

MILS 

SAMPLE 

H12  3 2.91 

MILS 

SAMPLE 

E52  = 61 .2 

MICROMETER 

SAMPLE 

H12  3 74.0 

MICROMETER 

54  56  58  60  62  64  66  68 

MICROMETER 
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SBPTEJJBEB  1977 


BEPORT  NO.  49G 


TAPPI  ceLLABORATIVE  REFEBENCE  PBOOBAli 
ANALYSIS  T95«l  TABLE  1 
ORAHMAOE  < MASS  PEB  UNIT  AREA) 
TAPPI  STANDARD  T410  0S>68 


SAMPLE 

KBAF7  ENVELOPE 

SAMPLE 

BB6WN 

EfiAFT 

TEST 

D.-  10 

LAB 

D23 

124  GRAMS 

PEB  SQOABE  METEfi 

024 

76  GBAMS 

PEfi  SQOAfiE  METEfi 

C6DE 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

VAfi 

F 

LAB 

LlOO 

123.40 

.04 

.08 

.70 

.95 

74.92 

.09 

. 17 

.38 

.59 

95C 

0 

LI  00 

L121 

124.03 

.67 

1.21 

.62 

.85 

75.60 

.77 

1 .39 

.51 

.79 

95B 

0 

LI  21 

LI  62 

122.10 

-1.26 

-2.26 

.74 

1.01 

73.67 

-1.16 

-2.08 

.77 

1.19 

9 5E 

0 

LI  62 

L213 

122.77 

-.59 

-1.05 

.96 

1.31 

74.13 

-.69 

-1.25 

.34 

.52 

95F 

0 

L213 

L249 

123.70 

.34 

.62 

.67 

.92 

75.35 

.52 

.94 

.35 

.54 

951 

0 

L249 

L274 

122.10 

-1.26 

-2.26 

.74 

1.01 

76.00 

1.17 

2.11 

.82 

1 .26 

95B 

0 

L2  74 

L260 

123.44 

.08 

.15 

.78 

1.06 

74.95 

.12 

.22 

.78 

1.21 

95T 

0 

L280 

L297 

123.67 

.31 

.56 

.58 

.79 

75.03 

• 21 

.37 

.31 

.47 

95C 

0 

L297 

L305 

120.82 

-2.54 

-4.56 

.78 

1.06 

74.38 

-.45 

-.80 

.47 

.73 

95T 

0 

L3  05 

L344 

123.72 

.36 

.65 

.28 

.39 

74.95 

.12 

.22 

.24 

.38 

95T 

0 

L344 

L37  8 

123.54 

.18 

.33 

.68 

.92 

74.76 

-.06 

-.11 

.76 

1 .18 

95E 

0 

L378 

L39  2 

123.20 

-.16 

-.28 

1 .32 

1.80 

74.90 

.07 

.13 

2.02 

3.13 

95T 

0 

L392 

L597 

118.90 

-4.46 

-8.00 

1.14 

1 . 55 

72.05 

-1.98 

-3.56 

1.11 

1.71 

95C 

0 

L597 

GB*  MEAN 

•123.36 

G/SQ. METER 

GRAND  MEAN 

- 74.83 

G/SQ. METEfi 

TEST 

' DBTEfiMINATIONS 

• 11 

SO  MEANS 

■ .56 

G/SQ. METER 

SO  OF  MEANS 

• .56 

G/SQ. METER 

10 

LABS  IK 

GBAKD 

MEANS 

AVERAGE  SDR 


.73  G/SQ. METER 


AVERAGE  SDR 


T0TAL  NUMBER  OF  LABOBATeBIES  SEPeRTlNG 


13 


Best  Values:  D23 

D24 


123.4  grams  per  square  meter 
74.9  grams  per  square  meter 


The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  274, 

305,  597. 


.65  G/SQ. METER 


REP0RT  N6.  49G 


TAPPI  COLLAB0RATI VE  REFERENCE  PBeCRAM 
ANALYSIS  T95-1  TABLE  2 
GRAMMAGE  ( MASS  PEB  UNIT  AREA ) 
TAPPI  STANDARD  T410  6S-68 


SEPTEMBER  1977 


LAB 

MEANS 

Ce0BDlNAlES 

AVG 

CODE 

F 

D23 

D24 

MAJOR 

MINOR 

R.SDR 

VAfi 

PK0PEHTT— -TEST  I NSTfiUMENT---C0KD I T I0NS 

L597 

0 

118.90 

72.  85 

-4.55 

1.75 

1.63 

95C 

BASIS 

WEIGHT 

(GRAMMAGE ), 

CUTTING 

B0ABD 

L305 

0 

120.82 

74.38 

-2.11 

1.48 

.89 

95T 

BASIS 

WEIGHT 

(GRAMMAGE ), 

TEMPLATE 

CUT 

L274 

0 

122.10 

76.00 

-.06 

1.72 

1.14 

95B 

BASIS 

WEIGHT 

( GRAMMAGE ). 

C0NCefiA 

CUTTEB 

LI  62 

0 

122.10 

73.  67 

-1.71 

.07 

1.10 

95K 

BASIS 

WEIGHT 

(GRAMMAGE ), 

WEIGHED 

AS  RECEIVED 

L21  3 

0 

122.77 

74.13 

-.91 

-.08 

.92 

95F 

BASIS 

WEIGHT 

(GRAMMAGE). 

F0UR-SQUABE  CUTTEB 

L392 

0 

123.20 

74.90 

-.06 

.16 

2.47 

95  T 

BASIS 

WEIGHT 

(GRAMMAGE ). 

TEMPLATE 

CUT 

LI  0 0 

0 

123.40 

74.92 

.10 

.04 

.77 

95C 

BASIS 

WEIGHT 

(GRAMMAGE ). 

CUTTING 

B0ABD 

L280 

6 

123.44 

74.95 

.15 

.03 

1.13 

9ST 

BASIS 

WEIGHT 

(GRAMMAGE). 

TEMPLATE 

CUT 

L378 

0 

123.54 

74.76 

.09 

-.  17 

1.05 

95  E 

BASIS 

WEIGHT 

( GRAMMAGE ) , 

OUILLeTINE  TYPE  CUTTEB 

L297 

0 

123.67 

75.03 

.37 

-.07 

.63 

95C 

BASIS 

WEIGHT 

(GRAMMAGE). 

CUTTING 

B0ABD 

L249 

0 

123.70 

75.35 

.6  1 

.13 

.73 

951 

BASIS 

WEIGHT 

(GRAMMAGE). 

INGENT6 

PAPEB  CUTTEB 

L344 

0 

123.72 

74.95 

.34 

-.17 

.38 

95T 

BASIS 

WEIGHT 

(GRAMMAGE ). 

TEMPLATE 

CUT 

L121 

0 

124.03 

75.60 

1.02 

.07 

.82 

95fi 

BASIS 

WEIGHT 

(GRAMMAGE). 

CONCORA 

CUTTEB 

GMEANS; 

123.36 

74.83 

1 .00 

95%  ELLIPSE: 

2.46 

.37 

RITH 

GAMMA  • 44  DEGBEES 
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G/SQ. METER 


GRRMMflGE  ( MRSS  PER  UNIT  RRER  ) 


SAMPLE  023  = 123.4  G/SQ. METER 

[ I 1 


SAMPLE  024  = 74.8  G/SQ. METER 

j I 1 1 


LD 

CD' 


LO 

LD 

r- 


LD 

r- 


LD 

CO 


(NJ 


+.X.#  NOT  IN  GRANO  MEANS 


Q ANALYSIS  T95-1 


d 

CO 


O 


o 


o 


o 


o 


o 


o 


o 


SRMPLE  D23 


121.5 


122.5  123.5 

G/SQ.METER 


124.5 


125.5 
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BEF6BT  NO.  490 


TAFPI  COLLABOBATIVE  BEFEBENCE  PfiaOBAM 


SEPTEHBEB  1977 


SUBHABT  TABLE 


SAMPLE 

GRAND 

SD  OF 

AVEB 

RE  PL 

LABS 

LABS 

BEPL 

TEST  liETBCD 

CODE 

MEAN 

MEAN 

SDB 

CRP 

INCL 

FABTIC 

TAP  PI 

REFEAT 

REPBeO 

AIP  fiESISTANCB.  GD8LEY 

B46 

29.9 

1 .6 

1 .6 

10 

52 

57 

10 

1.4 

4.4 

T40-1 

GUBLEY  UNITS 

H37 

19,0 

1.2 

1 .6 

1.4 

3.3 

AIB  BESI STANCE.  SHEFFIELD 

H48 

104.8 

4.2 

4.5 

10 

35 

41 

10 

3.9 

11  .7 

T4  0-2 

SBBFF.  UNITS 

H37 

150.4 

7.0 

9.1 

8.0 

19.3 

AIB  BESI STANCE.  GUBLET  BO  FLOTATION 

B1  0 

658. 

211. 

186. 

10 

12 

12 

10 

163. 

584. 

T41  -1 

SEC/10  CC 

B47 

1257. 

474. 

246. 

215. 

1314. 

SMOOTHNESS.  PABKEfi  FBINISUBF 

B91 

4.33 

.35 

. 19 

10 

6 

7 

10 

.17 

.97 

T44-1 

MICRONS 

H44 

5.56 

.34 

.10 

.09 

.95 

SMOOTHNESS.  SHEFFIELD 

B91 

126.3 

8.0 

10.1 

15 

82 

86 

10 

8.8 

22.8 

T45-1 

SHEFF.  UNITS 

B44 

258.7 

11.9 

9.2 

8.  1 

33.3 

SMOOTHNESS.  BEKI 

B91 

46.42 

4.52 

6.51 

15 

12 

16 

10 

5.70 

12.95 

T45-2 

BEKK  SECONDS 

H44 

14.43 

1.73 

. 81 

.71 

4.80 

SMOOTHNESS.  BENDTSEN 

B91 

125. 

8. 

16. 

10 

11 

11 

10 

14. 

23. 

T47-1 

ML/M IN 

B44 

429. 

37. 

34. 

30. 

103. 

KAN  INK 

ABSORPTION 

Hse 

66.7 

5.1 

.9 

4 

9 

9 

4 

1.2 

14.0 

T56-1 

KAN  UNITS 

B80 

26.0 

3.9 

1.0 

1.4 

1 0.9 

PH,  GOLD 

fiOl 

5.672 

.224 

.051 

5 

5 

6 

2 

. 099 

.626 

T57-1 

PH  UNITS 

E47 

8.354 

.145 

.047 

.092 

.407 

PH,  H6T 

fiOl 

5.330 

.164 

.050 

5 

5 

5 

2 

.099 

.459 

T57-2 

PH  UNITS 

E47 

e.866 

.273 

.050 

.098 

.759 

OPACITY, 

BAL  TYPE,  89%  BACKING 

B50 

89.96 

.51 

.41 

10 

73 

90 

5 

.51 

1.45 

T60-1 

PERCENT 

E40 

96.17 

.34 

.21 

.26 

.95 

OPACITY, 

BAL  TYPE,  PAPER  BACKING 

B50 

91  .44 

.49 

.46 

10 

11 

11 

5 

.57 

1.43 

T60-2 

PERCENT 

E40 

96.15 

.18 

.27 

.33 

.55 

OPACITY, 

ELBEFBO  TYPE,  PAPER  BACKING 

HSO 

92.60 

.30 

.25 

10 

11 

14 

5 

.32 

. 87 

T60-3 

PERCENT 

E40 

96.74 

.16 

.12 

.15 

.45 

BLUE  SEPLECTANCE,  DIBECTIONAL 

B52 

68.76 

.26 

.28 

8 

21 

40 

6 

.31 

.74 

T65-1 

PERCENT 

E4I 

82.89 

.27 

.32 

.36 

.77 

BLUE  BEFLECTANCE,  DIFFUSE,  VITB  TBAP 

H52 

68.20 

.86 

.19 

6 

16 

19 

6 

.21 

2.38 

T65-2 

PERCENT 

E41 

61  .77 

.72 

. 23 

.26 

1.99 

BLUE  REFLECTANCE,  DIFFUSE,  NO  TBAP 

H52 

69.10 

.71 

.21 

8 

16 

17 

6 

.23 

1.98 

T65-3 

PERCENT 

B41 

81  .95 

.84 

.24 

.27 

2.34 

SPECULAR 

GLOSS,  75  DEGREE 

H54 

56.6 

2.3 

1 .5 

10 

49 

52 

5 

1.9 

6.5 

T75-1 

GLOSS  UNITS 

E57 

84.3 

1.6 

1 .0 

1.  3 

4.5 

THICKNESS  (CALIFEB) 

E52 

2.408 

.073 

.059 

10 

53 

71 

10 

.052 

.201 

T90-1 

MILS 

H12 

2.913 

.079 

.059 

.052 

.220 

GRAUHAGE 

(MASS  PER  UNIT  AREA) 

D23 

123.36 

.56 

.73 

10 

10 

13 

3 

1.17 

1.83 

T95-1 

G/SQ. METER 

D24 

74.83 

.56 

.65 

1.03 

1.77 
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